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THE MOUNT PILATUS RAILWAY. 
Thousands of tourists annually visit that favorite re- 
sort in Switzerland, the charming little city of Lucerne. 
One of the most impressive views there is the imposing 
form of Mount Pilatus, with its rugged and serrated 
peak towering behind the beautiful shores of the lake. 
Viewed from the shore, Pilatus — or, as the natives pro- 
nounce it, Pilatis — appears as a beautifully propor- 
tioned cone, terminating in a grayish-white apex called 



the Esel — which means the Ass ; a vulgar corruption, 
by the way, of the ancient name " Ktzel," a designation 
expressive of ruggedness and wild grandeur. But, 
while this appears the highest point, there is another 
peak, a little to the west, the Tomlishorn, which is 
really the summit, the heights being respectively 6,965 
feet and 6,998 feet above sea level. But the Esel is the 
most conspicuous peak. 

Two enterprising engineers of Zurich, Colonel Locher 



and M. E. Guyer-Freuler, conceived the startling idea 
of constructing a railway to that point, which has been 
constructed and has been worked, to the surprise and 
wonder of tourists, during the past summer. 

The starting point of the railway is at Alpnach-Staad. 
From the lake shore upward the foundation consists 
of a continuous wall of solid masonry, covered with im- 
mense slabs of granite. All the arches are of masonry, 
there being no dangerous iron bridges. The super- 




HOTEL BELLEVUE-HEIGHT, ONE MILE ABOVE LEVEL OF LAKE LUCERNE. 



ENGINE AND CAR. 




THE ESELWAND, SHOWING THREE TUNNELS. THE SECOND TUNNEL. 

MOUNT PILATUS RAILWAY, NEAR LAKE LUCERNE, SWITZERLAND. 
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structure is of iron and steel, braced and bolted to the 
masonry yard by yard. 

The rack rail runs midway between the two smooth 
rails, but at a somewhat higher level. It is wrought 
of steel, and has a double row of vertical cogs, milled 
of solid steel bars. Every engine and carriage has two 
horizontal cogwheels, which gripe the raised rail on 
either side. The brake can be applied in a moment, 
and there are, besides, vigorous automatic brakes. The 
locomotive and the carriage, with four compartments, 
each seating eight persons, is one piece of rolling stock. 
The boiler is placed crosswise. All the material is 
Swiss. 

The speed, both in ascending and in descending, is 
65 yards a minute, the mean gradient being 42 in 100, 
and the maximum 48 in 100. The actual length of rail- 
way is nearly three miles(5,049 yards), the work of con- 
struction having occupied two short summers only, as 
last winter tunneling work could only be carried on, 
and this at an altitude of 6,000 feet, where the cold was 
intense. The cost has been £76,000. It might be add- 
ed that a glance at the train will satisfy the most timid 
as regards safety. 

Leaving the terminus, the first point of special inter- 
est is the Wolfort Ravine, 865 yards distant, shown in 
our illustration, and where water is taken in. Here a 
grand view is afforded of the Alpnach Bay, right under 
our feet. Then follows the Wolfort Tunnel, and, climb- 
ing the slope, fine views are encountered till the Spyc- 
ker Tunnel is passed and the Aemsigen Alp plateau is 
reached, where is the turntable for the crossing of up 
and down trains. 

Now begins the ascent of the steep Eselwand, in fact, 
the mountain wall, where, at an altitude of 6,200 feet, 
no less than four consecutive tunnels pierce the huge 
body of the Esel, and between the second and third 
the grand Alpine panorama, with its glittering snowy 
peaks, extending from Appenzell to the Bernese Ober- 
land, is suddenly unveiled to our astounded gaze. The 
line now rounds a rocky corner, and, as if making a final 
spurt, the engine emits a shrill whistle, that echoes 
and re-echoes from crag to crag, as it ascends' the last 
and steepest incline, and enters, through a lofty arch- 
way, a building at the base of the topmost pinnacle. 
This is the Pilatus-Kulm station, the upper terminus. 

We are 5,344 feet above the shores of the Lake of Lu- 
cerne, down yonder, and turning the corner of the old 
inn we gaze in astonishment and awe into the terrible 
abysses below. It is not in our province to describe in 
detail the view from the summit. Suffice it tosay that 
it embraces the most beautiful uplands, the most rug- 
ged and awe-inspiring mountain scenery, blue lakes 
and rivers winding like silvery threads among forest- 
crowned ridges and fertile plains, while from east to 
west a frame is formed by the lofty glistening peaks of 
the snowy Alps — a view that is hardly surpassed in the 
world. — Illustrated London News. 



A Railroad So£, 

Napoleon is a dog residing at Salida, Col., belonging 
to an engineer of the Denver and Rio Grande Railroad. 
He has been engaged with his master for the past two 
and a half years in running locomotive No. 86. His 
apprenticeship commenced at the early age of six 
months. His first trip was not a success on account of 
fright. This was speedily overcome. He can now go 
into the roundhouse, where twenty-eight engines are 
domiciled, single out and mount his own machine, and, 
in the absence of his master and the fireman, defend it 
against all intruders. He rides on the fireman's side of 
the cab, with both front paws and head hangingoutof 
the window, intently watching the track. 

He frequently scents cattle a mile or more distant. 
When they appear in sight he becomes greatly excited, 
looking first at the cattle and then at his master, as 
though trying to make him comprehend the gravity 
of the situation. On nearer approach he sets up a cry 
similar to that of a human being. If necessary to come 
to a full stop, he bounds out of the cab, runs ahead and 
loses no time in convincing the trespassers of the im- 
portance of finding some other stamping ground. 

When necessary to communicate with help at the 
pumping stations, frequently at long distances from 
the track, a note is written and given to the dog, who 
delivers it and speedily returns with a reply. 

Signals to start from his own engine are readily in. 
terpreted by him, but he pays no more attention to the 
whistles and bells of other engines than to cattle that 
may be safely grazing on the sides of the road. His olfac- 
tory powers are so keen that he has frequently given 
his master timely warning against stock, that, if struck, 
might have resulted disastrously. He is well known 
to all railroad employes between Ogden and Salida. 
If accidentally left at any of the stations, he returns 
to Salida on the first train. 




It has been freely asserted of late that the native oil 
supply of California had reached ite maximum in that 
State as fur back as 1883, and it does not admit of 
doubt that these assertions are true ; for all the pro- 
ductive wells of the State are now at least six years 
old. The new drillholes are barren, and the flowing 
wells are gradually diminishing their output. 



ESTABLISHED 1845. 



MUNN & CO., Editors and Proprietors. 

PUBLISHED WEEKLY AT 
No. 361 BROADWAY, NEW YORK. 



O. D. MUNN. 



A. B. BEACH. 



TERMS FOR THE SCIENTIFIC AMERICAN. 

One copy, one year, for the U. S. or Canada S3 00 

One copy, six months, for the U. S. or Canada 1 50 

One copy, one year, to any foreign country belonging to Postal Union, 4 00 
Remit by postal o r express money order. 

Australia and New Zealand.— Those who desire to receive the 
Scientific American, for a little over one year, may remit HI in current 
Colonial bank notes. Address 

MUNN & CO., 361 Broadway, corner of Franklin Street, New York. 

The Scientific American Supplement 

Is a distinct paper from the Scientific American. THE SUPPLEMENT 
is issued weekly. Every number contains 16 octavo pages, uniform in size 
with Scientific American. Terms of subscription for Supplement, 
15.00 a year, for U. S. and Canada. $6.00 a year to foreign countries belong- 
ing to the Postal Union. Single copies, 10 cents. Sold by all newsdealers 
throughout the country. 

Combiord Rates.— The Scientific American and Supplement 
will be sent for one year, to any address in U. S. or Canada, on receipt of 
seven dollars. 

The safest way to remit is by draft, postal order, express money order, or 
registered letter. 

Australia and New Zealand.— The Scientific American and 
Supplement will be sent for a little over one year on receipt of £2 cur- 
rent Colonial bank notes. 
Address MUNN SCO., 361 Broadway, corner of Franklin Street, New York. 



NEW YORK, SATURDAY, NOVEMBER 23, 1889. 



Contents. 

(Illustrated articles are marked with an asterisk.) 



Americas, three, congress of*... . 324 

Appliances, railway 330 

Bibles, seven 321 

Business and personal 330 

Canal, Panama 329 

Capitalists and inventors 321 

Car, exhibition 325 

Chain, drive. Jennings'* ... 32.1 

Cleaner, ash pan, Smithson's*.. . 322 

Company, car, Pullman 329 

Cutter, biscuit, Sidway's* 323. 

Diamonds, artificial 321 

r»ie,screw-thread'.ng,Severance's*323 

Discoveries, gold, African 329 

Disease, confectioner's 329 

Dog, railroad .120 

Engine and car. Mount Pilatus*. 319 

Eselwand. Mount Pilatus* 319 

Explosion,boiler, at Bucyrus, O.* 329 

Exposition, Paris, closing of 328 

Exposition, Paris, cost of 325 

Factories, Sherwin-Williams Co. 329 

Fires, safeguards against 320 

Gas, natural, in Utah 321 

Girard. M.* 327 

H orses, food and care of 320 

Hotel Bellevue, Mount Pilatus*. 319 

Inventions, agricultural 330 

Inventions, engineering 330 



Inventions, index of 

Inventions, miscellaneous 

Irrigation, California 

Joule, James Prescott 

Law, foreign contract, anullity.. 
Machine, sandpapering, Hatte 

berg's* 

Map, railroad, three Americas*.. 

Mill, stamp, Krause's* 

Notes and queries 

Oil. Californian 

Pioneer Press, St. Paul, Minn 

Printing, photographic — 

Process, eberneum 

Protector, bottle. Keltow's* 

Purifier, air, Benson's* 

Railroad, Guatemala, sold 

Railway, Mount Pilatus* 

Railway, sliding, Girard's* 

River, subterranean, French 

Rolls, large 

Sewage schemes 

Strop, razor. Ray's* 

Tests, tensile 

Tunnels. Mount Pilatus* 

Vehicles, draught of 

Visitors from Milky Way 

Washer, coal, Forrester's*. 

Welding, electric, progress 



TABLE OF CONTENTS OF 

SCIENTIFIC AMERICAN SUPPLEMENT 

ICsTo. 725. 

For the Week Ending November 23, 1889. 

Price 10 cents. For Bale by all newsdealers 

I. BIOLOGY.— Darwinism.— Prof. E. RAY Lankester's review of 

Dr. Wallace's recent work on Darwinism, with special reference 

to the position of man in natural history 11585 

Fermentations.— By Prof. Percy F. FrAnkland and others.— 
A review of fermentation from the bacterial standpoint 11560 

II. CHEMISTRY.— Caustic Soda Lye, and Howit is Tested. — Thepre- 
paration of caustic soda lye from the recovered ash in paper mills 

and details of the method of testing it in the laboratory 11579 

To Prevent Bumping in Distillations.— A new method ot pre- 
venting this annoying trouble in chemical work.— 1 illustration 11579 

III. GKOLOGY.-Meteoritesand.What they Teach Us.— By H. lira- 
SOLDT.— Continuation of this highly interesting article, with ap- 
plication of our knowledge of meteorites to determining the com- 
position and constitution of the interior of the earth 11586 

IV. HYGIENE.-Shaken Milk.-By John C. MORGAN, M.D.— A very 
important subject ably discussed, affecting the propriety of milk 

as a diet for invalids 11584 

The Sanitary Congress, England.— A review of the proceedings 
of this congress, more especially as regards the hygiene of infant 
life and the avoidance of disease 11584 

V. MECHANICAL ENGINEERING.-Knight's Oil Engine.-An 
English engine burning the vapor of paraffine oil in the cylinder 
described, with dimensions, etc.— 2 illustrations 11580 

Locomotive Practice in America.— By an American engineer.— 
An interesting comparison of English and American practice in 
this important branch of steam engineering.— 9 illustrations 11581 

Spring Railroad Rail.— An attempt to produce an elastic rail, 
with illustrations of several profiles.— 4 illustrations 11580 

VI. METALLURGY.— Platinum.— Curious points in the early history 
of platinum, with statistics of its production and the different 
uses to which it has been put in the world 11585 

The Strength of Alloys at Different Temperatures.— By Prof. 
W. C. UNWIN.— A very practical and interesting investigation af- 
fecting the strength of alloys as used in engineering, with tabu- 
lated table of results 11584 

VII. MISCELLANEOUS.— A Journey to the Headwaters of the Ori- 
noco.— A region hitherto almost unknown.— Note of its recent ex- 
ploration.— 2 illustrations 11585 

The Chilian Nitrate of Soda Mines and Works.— A view of the 
nitrate of soda mines and works of Tarapaca.— 1 illustration 11575 

The Japanese Paper Frog.— A curious example of paper folding, 
with exact account of how to execute it.— 8 illustrations 11589 

The Utilization of the Elephant.— The use of elephants in war 
and methods of shipment adopted by the British government.— 1 
illustration 11588 

VIII. NAVAL ENGINEERING.-Rigging Torpedo Net Defenses.— 
An illustration of this work in progress un the ship Iron Duke, 

of the British navy.— 1 illustration 11580 

IX. PHYSICS. -Instruments for Measuring Radiant Heat— By 0. V. 
BOYS.— The first of a series of Cantor lectures before the London 
Society of Arts by the great experimenter, giving a most interest- 
ing description or the present aspect ol the subject 11577 

The Molecular Structure of Matter.— A review of the world's 
work in this department, including its more practical application, 
forming the second installation of Mr. Anderson's British Asso- 
ciation address 11575 

X. SANITATION.— Purification of Sewage and Contaminated Water 
by Electrolysis.— By William Webster. F.C.S.— A novel method 
of purifying sewage described at length, including a valuable 
table of different sewage purification processes proposed during 

the last hundred and twenty-seven years.— 3 illustrations 11582 

XI. TECHNOLOGY. Ramie.— By JULES JUVENET.— A recent Frank- 
lin Institute paper, describing the ramie industry, as affecting its 
growth, treatment, and utilization wi the arts 11587 

The Manufacture of Distilled Perfumes and Ess.ential Oils in 
Southern France.— Notes and statistics of this important industry, 
of its practical details, and results attained 11579 

XII. VETERINARY SCIENCE.-The Food and Care of Horses— By 
George G. Mulhern- A very interesting paper on the care of 
horses, with a discussion elicited by it, read before the American 
Street Railway Association 11589 



THE FOOD AND CAKE OF HORSES. 

An interesting paper on the food and care of working 
horses was lately read before the American Street Rail- 
way Association, at Minneapolis, by Mr. Geo. G. Mul- 
hern, of Cleveland, Ohio. In this paper and in the dis- 
cussion whicn followed, considerable valuable informa- 
tion was elicited. 

Mixed ground feed in small quantities and at short 
intervals is now universally conceded to be the best 
food. The feeder should always have the same horses 
under his care, so as to become acquainted with the 
habits and wants of each animal. When a team comes 
in from a trip, a handful of loose hay should be given. 
When feeding time comes, which should never be just 
before or just after a trip, the horse should have from 
six to eight quarts of ground oats and corn mixed with 
cut hay and dampened. Should be groomed twice a day. 
This makes the horse feel and do better. Mouth and 
nostrils should be sponged every trip. Afterthe horses 
have stopped feeding, the feeder should see that each 
feed box is thoroughly cleaned. This is very import- 
ant for the health of the horse. Iron and wood feed 
boxes should be avoided. The best 'feed box is the 
enamel-lined box, as the inside does not rust and is 
easily kept clean. If wooden boxes are used, the cor- 
ners get foul, and it is difficult to clean them. 

It is Of the utmost importance that horses should 
have pure water to drink. Perhaps the stables of no 
city are better supplied with water than New York, as 
the Croton water is soft and good. But, like all river 
waters, it contains microscopic germs ; and great ad- 
vantage is found from its nitration and the addition of 
a little sulphur. An easily made filter is as follows : 
Over each trough a barrel is arranged to receive the 
Croton water, which is made to flow through the bar- 
rel to the watering trough. Fill the barrel one-third 
full of coarsely ground charcoal, over which sprinkle a 
little powdered sulphur. Upon the charcoal place 
some brush, and on this place clean gravel until the 
barrel is half full, or a little more, with the filtering 
material. This filter will last for six months or more 
without cleaning, and will supply clean water that the 
horses love to drink and by the use of which they are 
kept in first-rate health, without colics or other sick- 
nesses. In the country, pure spring or well water, 
always filtered, should be provided. 

The stables should be well lighted and ventilated. 
Disinfectants should be used. 

Drivers should always have the same horses to drive, 
as they become thus more or less attached to these ani- 
mals, take better care of them, are more careful to avoid 
strains in starting, etc. 

In New York and Brooklyn, good car horses weigh 
1,100 pounds, cost $150 to $160 each. Ten days' trial 
required. Flat-footed horses do not last well. Minne- 
sota and Iowa horses prove good for New York. Aver- 
age useful life of car horse in New York, three years ; 
Brooklyn, four or five years. Chumpy, well built 
horses, free from tricks and defects, 15% to 16 hands 
high, are in demand. As to color, the experience of 
Paris tramway companies is corroborated in New 
York, namely, that gray horses are the longest 
lived and give the greatest amount of service. The 
roan horse is equally good. Black and cream colored 
horses lack staying power, especially in summer. Bays 
show an average. Black-hoofed horses are the stronger 
and tougher. Select the hollow-footed horse. 

We hope the suggestions given concerning the care 
of horses will be helpful to stablemen and all who have 
control of these useful animals. In cities like New 
York the grossest ignorance and carelessness prevails 
in the treatment of horses. Many of the animals are 
crowded into dark cellars and holes, which reek with 
filth, and the only wonder is they live as long as they 
do. In many of the best of the stables the atmosphere 
is bad enough to make a dog sick. A rigid system of 
inspection by qualified health officers is greatly needed 
here and elsewhere. No one should be allowed to keep 
a horse unless the animal is properly housed and cared 
for. 



SAFEGUARDS AGAINST FIRES. 

As the cold weather approaches, the more frequent 
conflagrations emphasize the necessity of looking after 
our fire-extinguishing apparatus. In city and country, 
in private house and factory, the water pipes and sup- 
ply should be a special object of solicitude at this 
time. The causes of fires multiply with the cold, more 
open-fires are in use, furnaces are started, and defect- 
ive flues and kerosene lamps begin to do their destruc- 
tive work. The same cold weather that increases the 
sources of conflagration tends to impair the water sup- 
ply of buildings and of street hydrants, so necessary 
for its extinction. 

Before the winter has begun, the pipes and faucets 
should be inspected. Many factories and stores have 
automatic apparatus, including sprinklers and other 
appliances. This class of work may be permanently 
injured by freezing, so that it will be useless in summer 
or winter. But if not thus injured it may be rendered 
quite useless by the stoppages in the water flow caused 
by ice forming in the pipes, back of valves, or in ex- 
posed places. A small amount of ice may interfere 
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with the turning of a stop cock. A. minute spent in 
thawing it out when water is urgently needed may 
allow a fire to obtain considerable headway. 

This is the season for carefully inspecting all such 
apparatus. Hydrants and valves should be examined, 
should be opened and shut, and oiled in order to in- 
sure easy working. The oil is not a matter of indif- 
ference, as some oil corrodes brass, and will do more 
harm than good. By one authority heavy mineral oil 
is recommended for the purpose. If this is properly 
made, it will never gum and will be non-corrosive. 
Sometimes the entire system of automatic sprinklers 
and connections are emptied of water and kept so, 
the main supply valve being permanently closed and 
pet and drain cocks being opened for a short time, to 
remove the contents. In such cases the pet cocks 
should be closed as soon as the water ceases running, 
and care should be taken to inform the proper people 
that the main valve for every alarm of fire is to be 
opened.' 

Although this course is spoken of as one often fol- 
lowed, it is not a good one. The essence of an auto- 
matic system is to be always ready. Where the turn- 
ing of a single valve by hand is required, the system 
loses much of its value. It would be far better to run 
the pipes in such places that they would not freeze and 
to keep water permanently turned on. 

To prevent pipes from freezing, wrapping in non- 
conducting material is often recommended. It does 
protect to a certain extent, but cold will in time pene- 
trate the best packing. A very slow current of water 
through a protected pipe, however, will do more to 
prevent freezing than a more rapid flow through an 
exposed one. 

Fire hose is in many buildings hung against the walls, 
and is coupled always to the water pipes. Such hose 
is often of no use, and is too weak to stand the strain 
of use. Purchasers of this class of hose are often asked 
if it is for actual use or merely to satisfy the fire in- 
spectors. Of course a high quaTTty is not needed, as it 
will never have over an hour's service to perform. But 
it should be able to resist the water pressure. When 
coiled, it should be properly done. If of rubber and 
coiled with " buckles," or sharp bends, these impair its 
efficiency greatly, and may lead to rupture. 

Most of these remarks apply to factories, large stores 
and hotels. But the private house owner should watch 
his fixtures with equal care, and should be assured 
that at short notice water can be drawn on all the floors 
of his residence, and that buckets shall be at hand for 
instant use. Where a more complicated system cannot 
be obtained, the use of fire backets placed in the hall- 
ways or convenient localities should not be omitted. 
Many a fire has been nipped in the bud, especially in 
localities where a flow of water cannot be reached, by 
means of this simple precaution. Perhaps in the dis- 
tant future better building methods will be adopted by 
us, and our houses may eventually be less exposed to 
fire. Until, that period we must not neglect appliances 
for extinguishing fires when they do occur. 



James Prescott Joule. 
Few greater or more successful workers in science 
have ever lived, says the London Lancet, than he who 
died at Sale on Friday, the 11th October, after many 
years of infirm health. It is too soon to appraise the 
full value of his discoveries, but this much is certain, 
that the name of Joule will take a place in the history 
of science parallel with, and in honor hardly inferior 
to, those of Dalton and Darwin. It may almost be 
said that Joule made physics an exact science. Such 
a statement would, of course, be paradoxical, for many 
good workers preceded, accompanied, and followed 
him. In his greatest work, the determination of the 
mechanical equivalent of heat, Joule was not wholly 
original, for that wonderful genius, Meyer of Heil- 
bronn, a provincial physician, had very shortly before, 
and unknown to the English physicist, worked out 
the main conclusions on paper from theoretical consid- 
erations. But all this detracts nothing from the glory 
of Joule, who, by the most patient and intelligent 
labor, did the work and fixed the equivalent, which 
is now the starting point in so many studies in phy- 
sics, chemistry, and biology. In the" luster of Joule's 
greatest achievement his minor discoveries may pos- 
sibly be overlooked. Fortunately the Physical Society 
of London have recently collected and printed his 
works, so that their full value may easily be esimated. 
In some of them he was associated with Sir Lyon 
Playfair, who has given to statecraft a mind which 
was meant for science. 



The Seven Bibles. 

The seven Bibles of the world are the Koran of the 
Mahometans, the Tri Pitikes of the Buddhists, the 
Five Kings of the Chinese, the Three Vedas of the Hin- 
doos, the Zendavesta, and the Scriptures of the Chris- 
tians. 

The Koran is the most recent of the five, dating from 
about the seventh century after Christ. It is a com- 
pound of quotations from both the Old and New Testa- 
ments and from the Talmud. The Tri Pitikes contain 
sublime morals and pure aspirations. Their author 
lived and died in the sixth century before Christ. 

The sacred writings of the Chinese are called the 
Five Kings, the word " kings" meaning web of cloth. 
From this it is presumed that they were originally 
written on five rolls of cloth. They contain wise say- 
ings from the sages on the duties of life, but they can- 
not be traced further back than the eleventh century 
before our era. 

The Vedas are the most ancient books in the lan- 
guage of the Hindoos, but they do not, according to 
late commentators, antedate the twelfth century be- 
fore the Christian era. 

The Zendavesta of the Persians, next to our Bible, 
is reckoned among scholars as being the greatest and 
most learned of the sacred writings. Zoroaster, whose 
sayings it contains, lived and worked in the twelfth 
century before Christ; Moses lived and wrote the 
Pentateuch 1,500 years before the birth of Christ ; 
therefore, that portion of our Bible is at least 300 
years older than the most ancient of other sacred writ- 
ings. 

The Eddas, a semi-sacred work of the Scandinavians, 
was first given to the world in the fourteenth century. 
— Orange (iV. J.) Journal. 
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THE remarkable growth and prosperity of the city 
of St. Paul, Minn., is well exemplified in the growth of 
its local newspapers. The Pioneer Press is an ex- 
ample. It has lately built and moved into its new 
building, which is a hundred feet square and thirteen 
stories high. Architecturally it is a magnificent 
structure, of the most solid and costly character. The 
printing department contains all the latest and most 
approved machinery and presses of the fastest kind, 
supplied without regard to expense. 



Capitalists and Inventors. 

Inventors often complain of the difficulty experi- 
enced in inducing capitalists to join them in their 
enterprises. No doubt there is often good ground for 
such complaint. Not infrequently, however, we think 
the blame rests as much with the inventor as with the 
man of money. It must be remembered that usually 
the inventor studies the field more closely than the 
capitalist, because he has more time, and his attention 
is more closely directed to the investigation. It can 
hardly be expected that the man who devotes one hour 
to a superficial investigation of the subject can explore 
it so deeply and satisfactorily as the one who has given 
to it months and perhaps years. The capitalist is often 
blamed for not seeing into the advantages of an enter- 
prise, when the fact is it has never been presented to 
him in the right light. Some one makes an important 
discovery, which, if utilized, will seemingly yield large 
results. Capital is invoked, but no systematic method 
is employed to demonstrate that the returns for an 
investment in working this new field of discovery will 
yield profitable results. Inventors too often think 
that capitalists should take their simple assertion that 
the invention will yield large returns. This would be 
very well if inventors as a class were not over-sanguine, 
and their predictions in a business way did not so fre- 
qusntly prove futile. 

Every investor has a right to have some reasonable 
assurance that his money will be spent in a profitable 
direction. Money is the great lever that moves the 
world. If judiciously employed, it is a source of great 
gain ; if wrongly employed, it too often becomes pow- 
erless for good. Every man, therefore, who would 
seek the aid of capital in furthering his plans for intro- 
ducing an invention should first be prepared to show 
the whole state of the art covered by such invention, 
and wherein the improvement exists. Second, he 
should, if possible, show what particular market needs 
to be supplied with such improvement, and something 
approximating to the returns which reasonably may 
be expected. Third, he should have some well settled 
plan or introducing the new product or furthering the 
new scheme. Fourth, it should be supported by well 
considered arguments tending to the convincing of the 
men whose money will be embarked in the enterprise. 
Because, however sanguine the inventor may be, the 
man who is called upon to ' risk his money should be 
shown a reasonable hope for obtaining fair returns, 
and further, that investment is measurably safe. 

The general denouncement of capitalists for their 
proverbial slowness in coming to the rescue of invent- 
ors is too often ill timed. There are millions of dollars 
to-day invested in experimental plants and in promot- 
ing new discoveries. We are glad to say that in the 
majority of cases these investments have proved very 
lucrative. Probably no field of enterprise offers more 
allurement than this, and if capital is not always 
secured, it does not follow that the man with the 
money is to blame. Inventors must employ business 
methods when approaching business men. If they are 
not capable of doing this, let them employ a third 
party, who, in many cases, furnishes the missing link 
between the patent and the bank account. 

There are without doubt thousands of patents which 
have never been introduced to the public, which would 
yield very large fortunes to any one who would take 
them up and work them properly. Whose fault is it? 



Probably not the capitalists', for they are, generally 
speaking, only too glad to find a good way to invest 
their funds. The blame, if any, rests upon the invent- 
or, who, in many instances, places so high a value on 
his invention that capitalists cannot afford to assume 
the risk of introducing the new thing, or because the 
inventor has not taken the right method or adopted 
the proper plan of bringing his matters to the atten 
tion of the men whose aid he invokes. 

Inventors, often, get too easily discouraged. They 
bring their invention before three or four capitalists, 
none of whom feels disposed to introduce it, and they 
immediately give up, blaming the stupidity of capital, 
and bemoaning their own sad lack of funds. Now, 
the commercial traveler does not thus easily lie down 
under difficulties. He moves on from town to town. 
Each negative answer he gets only urges him forward 
to the man who he is sure sooner or later will be found 
to say yes. If the inventor had more of the commer- 
cial instinct, more of the commercial man's persistency 
and push, more of his indomitable will and pluck, he 
would succeed. There is far less trouble with capital- 
ists than with inventors themselves. It really seems 
as though in most cases a "go-between" were abso- 
lutely necessary. When the inventor himself fails of 
eliciting help, the best thing he can do is to obtain the 
services of some keen, shrewd, far-seeing business man 
to help him out of his difficulty. If his invention is 
worth pushing, nine cases out of ten there will be little 
trouble in procuring financial help if the proper meth- 
ods be employed.— The Industrial World. 

♦'!! ♦ • 

Artificial Diamonds and Ottaer Stones. 

The display of artificial stones at the Paris exposi- 
tion is said to have been most remarkable, and so per- 
fect was their imitation of some genuine gems as to 
puzzle dealers and experts. 

The firm of Regat & Sons, of Paris, produce such 
charming imitations of precious stones that they are 
almost justified in grouping them among the genuine 
jewels. 

Another interesting exhibit of such artificial stones 
was shown by Charles Fell, of Paris, who is celebrated 
as a maker of optical glasses. Those of Fell were not 
so conspicuous perhaps as the stones of Regat & Sons. 
Still, they were remarkable, as by some chemical 
analysis — the same as is applied to precious stones — 
they were found to melt only at a very high degree of 
heat, and, of course, were exceedingly hard, in fact 
so hard that they would scratch and almost cut mirror 
glass. Not only in the scientific department, but in 
optical glass generally, France won distinction. Espe- 
cially did her makers excel in glass articles for nautical 
purposes, as, for example, beacon light apparatus, and 
signal lamps for marine ships. Manufacturers exist 
there who devote themselves exclusively to the pro- 
duction and finishing of such articles. 

Moreover, no country manufactures so many arti- 
ficial pearls as France. For this purpose the glass 
used is the color of whey, and the glass pearl or bead 
is filled with a very costly solution prepared from the 
scales of fishes. A vessel holding a liter, about 1^ 
pints English, is worth several thousand francs. They 
are of irregular sizes and forms, and are made to imi- 
tate pearls of black, gray, and other colors. When 
placed by the side of genuine pearls, even spread out 
and arranged in the same stringlike beads, it is not 
easy to discern between the genuine and spurious. 
The small imitations can, however, always be detected 
because of their perfect regularity and superior beau- 
ty. It is also asserted that they can be successfully 
made of the same specific gravity as the real article, so 
that no other proof of genuineness is reliable except the 
file. This is a means, since it would sometimes be ap- 
plied to real articles, which requires the utmost care 
in the use. In a state whose industries have reached 
such a pitch of development, in which so much wealth 
and the love of luxury prevails, and to which the 
whole world looks by preference to supply the de- 
mands of luxury, many articles are brought to perfec- 
tion and attain importance which would be profitless 
elsewhere. 



Natural Gas In Utah. 

At Ogden, Utah, natural gas was recently (October 
1) discovered at a depth of sixty-three feet while bor- 
ing for water. 

When lighted for the first time, the flame shot up 
fifteen feet, impeded somewhat by an occasional dis- 
charge of mud and water. The pressure through an 
inch and a half pipe is about sixty pounds to the 
square inch, and has steadily increased, furnishing 
sufficient gas to light and heat fifty ordinary resi- 
dences. 

It is supposed to be a " marginal well," as gas in 
large volume is seldom reached at depths less than six 
hundred to one thousand feet. 

If the active preparations now in progress to pros- 
pect the neighborhood for the " basin reservoir '' are 
successful, it is expected, at greater depth, to obtain 
gas in sufficient quantities to furnish light, heat, and 
motive power for a large city. 
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AN IMPROVED SANDPAPERING MACHINE. 
A machine of simple construction, providing for the 
reciprocation of a sandpaper-carrying block, and for 
the ready renewal of the sandpaper upon the block, is 
shown herewith, and has been patented by Mr. Axel 
K. Hatteberg, of Marshfleld, Wis. A driving shaft, 
with crank disks at each end, is supported between 
the standards of a suitable table, and near the ends of 
the table are mounted vertical slides, adapted to be 







HATTEBERG'S SANDPAPERING MACHINE. 

reciprocated by a connecting rod from the crank disks. 
Each slide has a projection to which is connected an 
upwardly extending stem, surrounded by a circular 
case with outwardly opening flanges. To these flanges, 
by means of thumb-nuts and bolts, are clamped blocks, 
which may be of any desired form in cross section, and 
covered by a strip of sandpaper, the inner end of 
which is coiled about the vertical stem within the case. 
The upper ends of the stems pass through apertures 
in the outer ends of a double-armed standard fixed to 
the center of the table, the machine shown being a 
double one, at which two operators may work simulta- 
neously. The material to be operated upon is placed 
upon the table and pressed against the sandpaper car- 
ried by the blocks. 



AN AIR PURIFIER FOR SLEEPING APARTMENTS, SICK 
ROOMS, ETC. 
An apparatus for supplying purified air to a room, 
by bringing an incoming current into contact with 




BENSON'S AIR PURIFIER. 

antiseptics, the air then passing through a heating 
chamber, is illustrated herewith, and has been patent- 
ed by Mr. Benjamin S. Benson, of No. 512 East Monu- 
ment Street, Baltimore, Md. The air is taken in by a 
pipe through a hole in the lower window strip, to the 
lower compartment of an adjacent bureau-like filtering 
case, there being in the case a number of compart- 
ments in which are filtering webs coated with a suit- 
able absorbent, usually gypsum, to extract the water 
and fix the ammonia of the atmosphere. At thetop of 
the case, and connecting therewith by a series of aper- 
tures, is a chamber in which is a lamp, this heating 
chamber causing an in-draught of air which must pass 
through the several filtering webs. In this chamber 
the air may be heated as high as 250°, to destroy any 
living germs, and above the chamber is an extension 
or drum, centrally within which is a combustion pipe 
connected to discharge outside the building. To the 
upper end of the drum is connected the pure air pipe, 
concealed under the cornice, a branch from this pipe 
leading to the head board of the bed. 
Ordinarily the air will be sufficiently cooled by its 



passage through the pipes, after leaving the heating 
chamber, but a cooling box may be interposed at any 
convenient point, if the further cooling of the air be 
deemed advisable. Stop-cocks are provided whereby 
the flow of the air may be regulated, and, with flexi- 
ble pipes, it will be readily seen that the inflowing cur- 
rent of pure air may be conveniently directed at will 
to any desired point. 



IMPROVED COAL WASHER AND SEPARATOR. 
A machine for coal and ore washing and separating, 
in which water is forced through the coal or ore, and 
the grading or separating is effected by the gravity 
of the material operated upon, is shown in the accom- 
panying illustration, and has been patented by Mr. 
Peter C. Forrester, of Wilkeson, Washington Terri- 
tory. The main chamber of the machine is prefera- 
bly made of wood, in U sna P e > concentrically curved 
outer and inner walls forming a water chamber with 
two short legs, in one of which is fitted to reciprocate 
a plunger, its bearing edges having watertight con- 
tact with the side walls of the water leg. Our view is 
in perspective, with parts broken away to show the 
interior. On the ends of the timbers to which the 
plunger is secured are bolted depending bracket 
plates, the lower portions of which are secured to the 
side faces of guide bars pivoted oneon each side of the 
main frame at the opposite end of the machine. The 
plunger is reciprocated by pitmen, adapted to be piv- 
oted in different positions near the ends of the guide 
bars, whereby the stroke of the plunger is regulated, 
the lower ends of the pitmen being pivoted on crank 
disks on a shaft receiving motion from any suitable 
prime mover. In the water leg on the side opposite 
the plunger is fixed a horizontal screen plate or 
diaphragm, at the outer side of which is a transverse 
trough, open on its upper side, and on its under side 
forming, with the walls of the chamber, a throat-like 
passage to the bottom of an upwardly widening chute- 
shaped extension. In this chute, supported by top and 
bottom revoluble drums, is an elevator belt with 
spaced buckets, for discharging the waste material 
passed through the throat-like passage to a receiving 
trough at the end of the machine, the transverse 
trough discharging the coal, when the machine is used 
for washing and separating coal. The hopper furnish- 
ing the material to be worked is supported above a 
feed roll which discharges upon the screen plate or 
diaphragm, there being at the lower end of the hop- 
per a gate controlled by a pivoted lever, extending to 
within easy reach of the operator, whereby the quan- 
tity of coal or ore fed to the machine maybe regulated. 
Motion is given to the feed roll, as the plunger is re- 
ciprocated by the pitmen, by bell crank lever arms, on 
each side, through a short link, which is also pivoted to 
each side guide bar. To a depending limb of the bell 
crank lever is also pivoted one end of a connecting rod 
whose other end is jointed to a ratchet bar by means 
of which, through a ratchet wheel, the upper one of 
the drum shafts carrying the elevator belt is operated. 
The valve rod of the inlet opening through which the 
machine is supplied with water extends to within con- 
venient reach of the operator, and also a lever control- 
ling a water discharge valve, so that the quantity of 
water needed for the work may be readily regulated. 
In operation, the reciprocation of the plunger causes 
a pulsating action of the water up through the mate- 
rial fed upon the perforated screen plate or diaphragm, 
partially floating the coal, while the heavier portions 
find a lower level, and are crowded out through the 
throat entering the lower end of the chute, the coal 



abled to handle the huge mass at will. The rolls were 
made to the order of the Cambria "Iron Works, and 
were shipped to Johnstown recently.-* 

They will form part of the new steel rail plant now 
in course of erection, and which will be one-third larger 
than that destroyed in May. 

The Phoenix Roll Works have also lately completed 
two pairs of armor plate rolls for Carnegie & Co.'s 
Homestead Works, which have a rolling space of 120 
inches, being 132 inches wide. Each pair weighs 17J^ 
tons. These are the largest armor plate rolls yet made. 



AN IMPROVED LOCOMOTIVE ASH PAN CLEANER. 

A device by means of which a locomotive ash pan 
may be conveniently cleaned when the engine is in mo- 
tion is illustrated herewith, and has been patented by 
Mr. Alton H. Smithson, of the East Tennessee, Vir- 
gina, and Georgia Railroad shops, Atlanta, Ga. In the 
ash pan is arranged a pusher, consisting of a plate ex- 
tending from side to side of the pan, the plate being 
rigidly connected to a rearwardly extending rack, 
above which is mounted a shaft carrying a gear and 
pinion, the gear engaging the rack while the pinion is 
engaged by a segmental rack rigidly connected to an 
upwardly extending lever fulcrumed to any conveni- 




SMITHSON'S LOCOMOTIVE ASH PAN CLEANER. 

ent support, the handle of the lever being within easy 
reach of the fireman. The rear end of the ash pan is 
open, but may be closed by moving the pusher fully 
back in the pan, the forward end of which is normally 
closed by a hinged door, which is arranged to open by 
the pushing of the ashes against it, as the fireman, by 
means of the lever, moves the plate pusher forward 
in the ash pan. This pusher may also be made to 
serve as a damper when so desired, permitting the en- 
trance of air when slightly advanced. 



A French Subterranean River. 

A subterranean river has just been discovered in the 
district of Miers, in the Department of Lot. Miers is 
in the heart of a wild, mountainous country, in the 
deepest recesses of which caves and grottoes are found. 
The other day two explorers — M. Martel and M. 
Gaupillat — discovered the river at the bottom of an 
abyss known as the Pit of Paderac. With a folding 
boat, made of sail cloth, they worked their way down 



stream for a couple of miles through a succession of 
being passed into the transverse trough to be dis- i wonderful grottoes sparkling with stalactites They 
charged at the side of the machine. If 
it is found that there is too free a re- 
moval of waste, so that the coal is also 
taken out with it, the operator can 
readily throw the pawl of the ratchet 
gear out of mesh, and thus stop the 
working of the elevator. In using the 
machine to wash and separate mineral 
ores, the waste being lighter is passed 
into the transverse trough, while the 
concentrates of mineral are taken up 
by the elevator. Several of these ma- 
chines are now in use by the Wilkeson 
Coal and Coke Company, and they are 
said to be capable of cleaning 125 tons 
of coal per day over a screen surface 
of 1)4. by 2J£ feet, the coal being used 
for making coke. 



Large Rolls. 

The Pittsburg Dispatch says : The 
Phrenix Roll Works, at Forty-first 
Street and the Allegheny Valley Rail- 
road, have just turned out a pair of 
the largest rolls ever manufactured. 
They weigh 92,000 pounds, are 142 inches in length, 
and measure 48 inches in diameter. The moulds in 
which the rolls were cast had to be specially made, and 
were 160 inches in length and 60 inches in width. 

The firm possesses facilities for such heavy work, 
and by means of the powerful 80 ton cranes were en- 




FORRESTER'S MACHINE FOR WASHING AND SEPARATING COAL. 



found seven lakes on their way, and had to shoot 
thirty-seven cascades or rapids. The two explorers 
intend to start on a fresh expedition to ascertain, if 
possible, the outlet of this unknown river. They con- 
jecture that it joins one of the heads of the Dordogne, 
six miles from the abyss. 
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AN IMPROVED BOTTLE PROTECTOR. 

A protector with which bottles may be conveniently 

packed without ihe use of straw or similar material is 

shown herewith, and has been patented by Mr. August 

H. Keltow, of Telluride, Col. It is preferably made 

of rubber, with an up- 
per and lower disk 
adapted to cover the 
head and body of the 
bottle, and to these 
disks are connected 
strips which pass over 
the top disk and are 
secured to the upper 
face of the bottom disk. 
The strips carry two or 
more body rings, and a 
small ring for the neck, 
and the outer faces of 
the rings are preferably 
made convex in form. 
One end of each of the 
strips is connected to 
the lowerring, the other 
ends being arranged so 
that when the bottle is in place within the protector, 
they may be tucked under the ring. 
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KELTOW'S BOTTLE 
PROTECTOR. 



AN IMPROVED BISCUIT CUTTER. 
The biscuit cuttershown herewith hasbeen patented 
by Mr. Henry T. Sid way, of No. 59 Dearborn Street, 
Chicago, 111. The cutters have the usual beveled cut- 
ting edges, and are attached to a curved bar, the angu- 
lar spaces between the cutters having a filling of solder. 
The curved bar has upward extensions at its ends, to 
which the handle is secured, and the cutter is used by 




SIDWAY'S BISCUIT CUTTER. 

pressing it upon the dough with a rocking motion, to 
cause its entire under surface to come in contact with 
the board. 
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lower part of the cylinder is a separate piston, also 
adapted to be fitted with an airtight packing, and this 
piston is secured to a flange on the upper end of the 
stamp rod, a grooved pulley on this rod receiving a 
round belt to im part a slow rotary motion to the stamp. 
The crankshaft is operated by means of gears to give a 
quick downward and slow upward movement of the 
crank, and when the top piston is raised, a partial 
vacuum is formed between the two pistons, whereby 
the lower piston is raised, bringing with it the stamp 
rod. As the upper piston passes above the holes in 
the sides of the cylinder, air is admitted between the 
two pistons, and when the upper piston is again quickly 
forced downward, it also forces the lower piston down 
through the medium of the interposed air cushion, pre- 
venting the breakage of the driving machinery in case 
there be an undue quantity of ore in the mortar. The 
exhaust valve in the upper piston is lifted by the spring 
on the valve rod, to permit of the escape of the air as 
the piston completes its downward stroke, the pressure 
at which the exhaust valve is allowed to rise being 
regulated by raising or lowering the sleeve on the 
valve rod. 

— m i * i m — 

Sewage Schemes. 

Plans for the purification of sewage, says the Che- 
mical Trade Journal, still fill the air ; what with her- 
ring brine, " ferozone," electricity, and other agents 
and chemicals to boot, the ordinary health committee- 
man has a lively time of it. The question may be 
asked. Are we any nearer the true solution of the 
problem than we were twenty years ago ? to which we 
feel constrained to reply, No. 

Why is it, then, that we are no nearer the acme of 
perfection in this matter than we were two decades 
since ? 

The reply is a simple one. It is because engineers 
have vainly considered this subject to be one with 
which they could deal successfully without any help 
from the outside. 

The fact is, however, that the sewage purification 
problem lies midway between engineering and chem- 
istry, and we do not believe that either a chemist, pure 
and simple, or an engineer has all the knowledge neces- 
sary to enable the treatment of sewage to be brought 
to a successful issue. And further, we are of opinion, 
adds the Journal, that a merely scientific chemist will 
attack the problem in vain ; the man who solves the 
sewage question must be a technologist of no small 
reputation ; a man who has seen a deal and thought a 
lot. 

If this point be conceded, we would like to know why 
it has never been acted upon, and if it be not conceded, 
we will willingly open our columns to a discussion of 
the subject. 



AN IMPROVED STAMP MILL. 
A stamp mill in which a cushion of air is interposed 
between the driving mechanism and the stamp, making 
an elastic connection, whereby the blows of the stamp 
are accommodated to the thickness of ore in the mor- 
tar, is illustrated herewith, and has been patented by 
Mr. Charles H. Krause, of Lake Linden, Mich. Be- 
tween the uprights of the main frame, and below the 
crank shaft, a cylinder is rigidly secured. The crank 
is connected to the crosshead by a connecting rod of 
the usual form, and to the under side of the crosshead 
is attached a short hollow piston rod, divided into up- 
per and lower compartments, the piston being adapted 

to be fitted with an 
airtight packing. In 
the central part of 
the piston are ex- 
haust valve open- 
ings, covered by a 
valve in the lower 
compartment of the 
hollow piston, the 
valve rod passing 
through an aperture 
to the upper com- 
partment. This valve 
rod passes through a 
screw -threaded 
sleeve, which also 
forms an abutment 
for a spring placed 
on the valve rod, 
giving more or less 
compression to the 
spring. In the side of 
the hollow piston is 
a pipe communujat- 
ing with an exhaust 
pipe extending out 
of the building, and 
in the sides of the 
cylinder, near its 
upper end, is a series 
KRAUSE'S ATMOSPHERIC STAMP, of holes. In the 



Tensile Tests at Varying Temperatures. 

M. Andre le Chatelier has recently made a number 
of experiments on the tensile strengths of metals at va- 
rying temperatures. The specimens tested were an- 
nealed wires 34 inch thick, which were heated in an 
air bath. The results obtained are given in the fol- 
lowing table, the figures being the breaking strengths 
in tons per square inch : 





Temperatures. Centigrade. 




15 
dee. 

16-0 
11-7 

35-0 
10-9 
33-8 
26-9 
7-9 


100 
dec. 


150 
deg. 

12-0 
8-1 

35 
8-6 

32 3 

2(5-3 
6 


200 
deg. 

107 
6-3 

34-9 
7-2 

31-2 

25-8 
0-4 


250 
deg. 


300 
deg. 


350 
deg. 

6-0 
2-4 

27-9 
3-8 
234 
17-7 


400 
deg. 

4-4 
1-5 
33-4 
33 
14-7 
11-6 


460 
deg. 




14-5 
9 5 
35-0 
10-1 
33-3 
26-8 
1-5 


8'8 
4-8 
34-2 
5-6 
29-8 
24-9 


8-1 

36 
32-3 

4-5 
28-1 
23'4 

0-4 


23 




1-0 


Nickel 


19'3 
3-0 


Aluminum bronze. . . . 
Copper, iron, nickel.. 


63 
5-0 







AN IMPROVED DRIVE CHAIN. 
A drive chain so made that the links are held from 
accidental displacement, and can be separated only by 
purposely moving the parts to an abnormal position, 
is shown herewith, and has been patented by Mr. 
Ebenezer S. Jennings. Fig. 1 represents such a chain 
in use. Fig. 2 showing a longitudinal section of a 
coupler uniting two links, Fig. 3 showing the parts 
as they appear when the links are to be coupled, and 
Fig. 4 a plan view of the links and coupler. The side 
lengths of the links have inwardly extending projec- 
tions, and the end bars are centrally flattened to form 
recesses. The coupling block has two circular recesses, 
overhung by jaws having projections, the central rib 
by which the recesses are divided being formed with 
shoulders between which there is an upwardly extend- 
ing projection. The links, having been connected, they 
can only be separated by turning one of the links up 
over the coupler until its recesses register with the coup- 
ler projections, or the coupler may be turned down to 
bring about the desired register. A chain thus made 
may be used as a driving chain, a conveyer chain, an 
elevator chain, etc., and is exceedingly flexible. For 
further information relative to this invention, address 
the Nelsonville Foundry and Machine Company, Nel 
sonville, Ohio, 



AN IMPROVED RAZOR STROP. 
A novel device to facilitate the stropping or sharpen- 
ing of razors, and designed to be hung upon a wall, 
window casing, dresser, or other convenient place, is 
illustrated herewith, and has been patented by Mr. A. 
D. Ray, of Elgin, 111. 
It is a dust proof, 
flexible razor strop, 
consisting of a cylin- 
drical metallic box, 
having a slot on one 
side through which 
the strop passes, and 
a swiveled eye and 
hook on the other 
side, by which the 
sides of the strop 
may be reversed, pre- 
senting either side 
for use. Through 
the center of the box 
extends a wire shaft, 
to which is attached 
a longitudinal coiled 
spring, the spring at 
its other end being 
attached to a roll 
which revolves freely 
on shaft, and one end 
of the flexible strop is 
fastened to the roll. 

The strop is readily withdrawn or reeled off for use, 
and when released will immediately reel itself on the 
roll within the box, by the tension of the spring. The. 
flexible strop may have both sides of leather, or one 
side leather and the other of canvas. 




RAY'S DEVICE FOR STROPPING 
RAZORS. 



AN IMPROVED SCREW-THREADING DIE. 
An improvement indie heads adapted for use in con- 
nection with lathes, screw ma"chines, bolt cutters, and 
similar machinery, has been patented by Mr. John N. 
Severance, and is shown in the accompanying illustra- 
tion. The die head has a reduced forward end and a 
series of longitudinal recesses in the outer face having 
an inclined base wall, a spring-actuated die-carrying 
jaw being hinged in each recess, while a cam ring is 
held to revolve upon the head in contact with the free 
end of the jaws, the ring having internal recesses cor- 
responding to the number of the jaws. This ring is 
held in position by a cap plate screwed upon the front 
face of the body, and slotted to admit the passage of 
the jaws, and also centrally apertured to expose the 




SEVERANCE'S SCREW-THREADING DIE. 

counterbore. By turning the cam ring in one direc- 
tion, the recesses are brought into registry with the 
jaws, when the springs force the jaws into the recesses, 
and the dies are withdrawn from contact with the 
work, and may be removed or shifted, while a further 
revolution of the ring forces the jaws inward until the 
dies are firmly held in a cutting position. This die 
head is simple and compact, and is made to hold the 
work with extreme rigidity, while it obviates the neces- 
sity of reversing the motion of the spindle of the ma- 
chine while cutting threads upon screws or bolts. 

For further information relative to this invention 
address the Leckie Button and Manufacturing Co., 
Green Street, Jamaica Plain, Boston, Mass 



THE Bank of California has a large force of men at 
work constructing an irrigation canal fourteen miles 
long, to irrigate a tract of 50,000 acres that the bank 
owns in Fresno County. The canal will be 60 feet wide 
and 6 feet deep. This tract of land will be cut up into 
30 acre farms and placed on the market. 




JENNINGS' DRIVE CHAIN. 
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THE CONGRESS OF THE THREE AMERICAS. 
In response to an invitation extended by the Presi- 
dent of the United States on the special authorization 
of Congress, delegates appointed by all the states 
of Spanish America, that is to say, Mexico, Central 
and South America, arrived in Washington last Sep- 
tember to take their places in an International Con- 
gress, called with a view to foster amicable relations and 
encourage trade between peoples whose destiny and 
interests would appear to be identical. The seventeen 
countries represented have a total population roughly 
estimated at 50,000,000, and a trade which is shown by 
reliable statistics to have an aggregate value consider- 
ably above $1,000,000,000; the share of the United 
States in the same having been in the year 1888 only 
$244,219,000 ; buying from them $175,229,000, or about 
35 per cent of what they had to sell, and selling them 
$68,990,000, or about 15 per cent of what they re- 
quired. 

A glance at these figures shows that trade between 
our neighbors and ourselves is not reciprocal, and from 
a study of their necessities and our own resources it 
will clearly appear that if proper transportation facili- 
ties existed, we could supply a much larger share of 
their wants. 

The International Congress met and organized on 
October 2, but before it began its deliberations it was 
thought advisable to give the delegates a practical de- 
monstration of the extent and nature of the resources 
and manufactures of this country ; and hence, as guests 
of the nation, a special train was made ready for them, 
and on October 3 they set out for a view, though neces- 
sarily a hasty one, of the great republic. 

The special train was made up of six Pullman coaches 
of the latest pattern, fitted with kitchen, dining room, 
and living apartments of the most elaborate kind ; a 
powerful engine, No. 1,053 of the Pennsylvania Rail- 
road Company, drawing the train, and having special 
arrangements for supplying steam, heat, and an elec- 
trical current for lighting the cars. 

The trip included fourteen States, the details of 
which will be given further along. 

On November 13 the train rolled into the Baltimore 
and Potomac station in Washington, and the sight- 
seeing excursion of the delegates of the .All-Americas 
was at an end for the present. Forty-one days before, 
the same train, the same engine, had left Washington 
on a schedule made out by thePennsylvaniaCompany, 
and after a run of 5,825 miles was returned exactly on 
the minute, as set down on the printed card furnished 
the delegates on setting out. The enormous expanse 
of territory covered, the number of roads traversed 
without stoppage or delay, but. above all, the power 
exhibited by this American locomotive, which never 
failed from start to finish, makes this trip, so say the 
best authorities, unequaled in the annals of railroad- 
ing, and illustrates the splendid conditions attained by 
the principal railways of this country. 
Here is the record of the trip : 

A visit to the principal works and points of interest 
in New York City, a visit to the West Point Military 
Academy, thence to Boston, to Lawrence, and the 
great cotton mills on the Merrimac River, from which 
4,500 of the 9,000 horse power used in the mills is 
derived, the mills turning out 100,000,000 yards of prints 
yearly, employing 6,000 hands and using 50,000 spindles 
and printing machines. At Lowell, the next stop, they 
visited the great shoe manufactories, then to the great 
machine shops at Worcester, Mass., next to Willi- 
mantic, Conn., where they were shown through the 
great spool cotton mills ; at South Manchester they 
visited the Cheney silk mills, the largest in the country, 
where 2,000 hands are employed and 2,500 looms are 
kept running with a daily consumption of 500 pounds 
of raw silk and 2,500 pounds of cocoons. At Hartford 
they visited the Colt armory works, which cover 300 
acres. Here they saw the steel worked into revolvers 
and rifles and witnessed the working of some of the 
35,000 machines employed hi making arms, grapho- 
phones, printing presses, type setters, and engines ; 
the same requiring the services of 12,000 men. They 
tried the new Colt rifles that fire 15 shots in 7 seconds 
and the Gatling guns. Then came a visit to the Pratt 
& Whitney gun shops, the multicharge gun shops, 
the bicycle works, the Hartford screw works, where 
the delegates saw rods of metal turned by automatic 
machinery into screws ranging in size from ponderous 
bridge bolts to the most minute watch screws ; thence 
they went to the Caligraph works. 

At Collinsville, Conn., they saw machets being made 
to fill South American orders, and were presented with 
bowie knives made on the spot as souvenirs. 

At Meriden they visited the silver plating works. At 
New Haven they visited Yale College, being received 
by President Dwight. At Springfield, Mass., the 
National Armory was visited, where they saw the 
famous rifles turned out at the rate of 140 per working 
day, also the new type bayonet, which looks like a 
sharpened ramrod. As they went by Brightwood in 
their special train, a rhythmic salute of powerful 
whistles drew their attention to a car factory on a near 
by siding, discovering a line of cars intended for Chili, 
as could be seen by the letters upon their sides. At 



Holyoke, Mass., the delegates saw the magnificent 
dam across the Connecticut River and were shown 
through some of the famous paper works. At Albany, 
the capital of New York, the route to the new capitol 
building was illuminated with lamps and Chinese 
lanterns, the Tenth Battalion of Infantry and a band 
leading the way. Niagara Falls was next visited, and 
the delegates, embarking on the little steamer Maid of 
the Mist, were taken up near to the foot of the Falls. 
Cleveland, O., Detroit, Mich., and Ann Arbor were 
next visited, then Grand Rapids, Mich , and South 
Bend, Ind. At the exposition which was being held in 
the latter city, an incident occurred which strikingly 
illustrates the pressing need for more direct inter- 
course with the republics to the south of us. 

Senor Guzman, of Nicaragua, coming upon an all- 
wool fancy cassimere, exclaimed with astonishment at 
its low price. " Why," said he, " in my country, 1 have 
to pay from $5 to $6 a yard for it, and here I fino. the 
price is only $1.15 a yard." Mr. C. B. Van Pelt, secre- 
tary of the company which manufactures the goo^s, 
overheard the remark and explained to Senor Guzman 
that the reason for the exorbitant price in Nicaragua 
was that the goods, in order to reach his country, had 
to go from South Bend to Liverpool, and thence 
through France to reach Central America. " If we 
had an American line of steamers," said he, " the South 
and Central Americans would save money, and we 
would make a better profit." 

At South Bend the delegates were shown through the 
Studebaker wagon factory, the largest in the world, 
there being more than a mile of shops, where every 
kind of road vehicle is made, and where quite 40,000 
vehicles are yearly turned out, an automatic machine 
for setting spokes in a hub attracting marked atten- 
tion. 

A great shirt factory was next visited, where one 
hundred dozens are turned out in a day. Then the 
largest plow factory in the world, where the Oliver 
chilled plow is made. They saw a steel beam for a 
plow taken red hot from the furnace, in a straight piece, 
put in a machine to which one twist was given by a 
lever and the beam was bent in shape as easily as a 
piece of paper. One of the workmen can put together 
in one day nearly 500 of the handles. 

At the case factory of the Singer Sewing Machine 
Company there was much of interest to be seen, the 
company, so it is said, having 40,000 employes scattered 
over the world and an invested capital of $40,000,000. 
Twelve million feet of lumber and 500,000 pounds of 
glue are used every year in the South Bend factory. 

In the room in Mr. Studebaker's house where the 
delegates dined hung a picture of a humble village 
blacksmith's shop, where the present millionaire car- 
riage builder, with now the largest carriage shops in 
the world, began his career. It may be remarked in 
passing that one of the storage rooms of the Stude- 
baker works is 1,000 feet long, and that still larger 
shops are about to be added. 

At Chicago a regiment was drawn up to escort the 
delegates to their hotel, and the streets were almost 
impassable with the crowds gathered to see them. 

At the Armour Mission they were shown 1,500 of the 
city's poor children. They visited the public works, 
were taken out upon Lake Michigan and shown the 
mammoth pipe for conducting pure water to the city, 
and visited the great slaughterhouses. At Milwaukee 
a tour of the breweries was made, and thence they went 
to the National Soldiers' Home on the outskirts. The 
next stop was at St. Paul, Minn., where the flouring 
mills and granaries were inspected. At St. Louis the 
great manufactories were visited. At Kansas City, 
Mo., the delegates were driven out to the smelting 
works in the suburbs, where large amounts of Mexican 
ore is handled. Each delegate was presented with a 
silver medal the size of a dollar, bearing on one side 
emblems of commercial unity and the legend, " The 
United Americas — Commerce, Reciprocity," and on the 
reverse side, " The Consolidated Kansas City Smelting 
and Refining Company to the All-Americas Congress, 
Greeting.'' 

At Cincinnati the delegates were driven to the polls, 
it being election day, and shown the methods em- 
ployed in receiving and counting votes, looked at the 
famous inclined planes, and in the evening were taken 
to the office of the Board of Elections, where they 
witnessed the reception of the election returns. Pitts- 
burg, Pa., and McKeesport were next visited. They 
saw a 20 ton steel ingot emerge from the mould to be 
squeezed by automatic machinery, rolled, clipped, and 
sheared till transformed into sheathing for the steel 
cruiser now under construction at San Francisco. 
They were shown the largest hydraulic shears in the 
world, cutting boiler plate as a seamstress would cut a 
piece of cambric. Then there was the rolling of rail- 
road rails, tube making, and the like. At the Exposi- 
tion building, whither the party went in the evening, 
there was an unsurpassed showing of electric lights, 
arc and incandescence, by rival companies ; one of 
the companies, so it was said, having expended $10,000 
for the especial purpose. 

" The spectacle of the evening was viewed from a 
balcony on the river side of the building. At a signal 



the natural gas flowing from four stand-pipes, each 
four inches in diameter, was ignited, and four flames 
shot fifty feet in the air. The heat from them was so 
intense that, though they were 200 feet away, the spec- 
tators had to shield their faces. 

" Suddenly a column of water shot up from the river 
surface, a rocket was forced into the turmoil of water, 
and instantly a tower of flame 100 feet high shot into 
the air. A gas main which had been run out on the 
river bed provided this wonderful exhibition. From 
another pipe leveled over the water shot another flame, 
and its color, by the injection of different chemicals, 
was changed to blue, yellow, and green. 

"At the close of the display the five enormous vol- 
umes of flame and the huge tower which shot from the 
river were going together ; then came the boom of a 
cannon, and the gas was turned off, ending a display 
which astounded the visitors and thousands of spec- 
tators who thronged the Exposition premises." 

Leaving Pittsburg, the special train, the engine 
draped with the national colors, climbed the western 
slope of the Alleghany Mountains, opening to the eyes 
of the delegates that picturesque region of wooded 
steeps, mighty precipices, and verdant valleys so 
potent to charm the stranger. At Jeannette a stop 
was made to witness the process of window glass mak- 
ing on a grand scale ':/ the continuous Belgian pro- 
cess ; the glass being blown into long cylinders and cut 
up into panes of various shapes and sizes. 

Then came a stretch of road along Conemaugh's 
fatal banks and a wind through ill-fated Johnstown, 
thence through mountain passes to Altoona. Here 
the great shops of the Pennsylvania Railroad Company 
were inspected, shops, be it said, which employ nearly 
3,000 hands and turn out 25 engines, 500 freight and 20 
passenger cars every month, besides attending to the 
demands and repair of a great railroad system. 
Philadelphia came next on the route. Here the Uni- 
versity of Pennsylvania was visited. At Tacony, a 
short run out from the Quaker City, the delegates were 
shown about the Disston Saw Works, where they saw 
scraps of steel turned into ingots, then into sheets, and 
thence into all kinds of saws, from the miniature fret 
saw blade up to circular saws of 84 inches diameter. 
The tooth cutting and grinding was also exhibited. 

By steam from Tacony, Cramp's ship yard was visit- 
ed, the delegates boarding the new steel cruiser Balti- 
more, thence going to the dynamite cruiser Vesuvius ; 
the work on the cruisers Philadelphia and Newark 
was also studied, as well as that on a big mercantile 
steamer called the Venezuela, intended to ply between 
New York and Philadelphia. At the invitation of Mr. 
G. W. Childs, the press rooms of the Public Ledger 
were visited. 

On the 9th of November the delegates were taken 
to Annapolis on a visit to the United States Naval 
Academy, where they saw a naval parade, a big gun 
drill, and a march-by of blue jackets. 

On their return to Washington, the delegates ex- 
pressed surprise at what they had seen. The quality 
of the manufactured goods, as well as the quantity, 
had struck them forcibly, kut above all else the applica- 
tion of machinery on so grand a scale, the ingenuity of 
its construction, and the military-like order and preci- 
sion of the armies of workmen and artisans in the great 
mills and shops, won their admiration. 

Transportation facilities, and a study of the credit 
system in vogue along the Spanish Main, is all that is 
needed, so the delegates declared, to make us a power 
in the vast market stretching south from the Mexican 
border to the great Argentine city of Buenos Ayres. 

Judge Jose Alfonso, delegate from Chili, said : 
" Chili needs many of the products of the United 
States, and a great trade will be built up by the much 
talked of railroad through the three Americas." Gen. 
Bolet Peraza, of Venezuela, said : " Our trip has shown 
that all previous opinions regarding blood and lan- 
guage being barriers, to perfect understandiag be- 
tween nations are wrong.'' 

The Mexican minister, Senor Romero, said : " I think 
the international railroad a more feasible scheme than 
is generally believed, and that it will be begun in 
earnest before long. I expect before I die to go by 
rail from the city of Mexico to Buenos Ayres." 

Senor Jacento Castellanos, from Salvador, said : 
" The opening of the .Nicaragua canal will be a great 
boon to my country. Salvador trades with Europe 
only because of cheaper freights and longer credits." 

Senor Zalaya, from Honduras, said: "We are doing 
what we can to add our link to the great chain of rail- 
ways that will some day gird the two continents." 

Dr. Guzman, from Nicaragua, believed that the trade 
of his country with the United States " would increase 
one hundred per cent as soon as the people learn how 
well and cheaply this country produces what they 
want." 

Such American goods as they have seen have im- 
pressed them favorably. The best proof of this is to 
be found in the large sale of European goods bearing 
counterfeits of American trade marks. It may be said 
that even with the disadvantages we suffer under, be- 
cause of lack of transportation facilities, the South 
Americans get their locomotives in the United States. 
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In a recent dispatch to his government, Sir George 
Wyndhaiu, British minister to Brazil, complained of 
this preference, saying that out of 252 locomotives in 
use upon the 18 railroads of Brazil, 213 came from the 
United States, and only 28 from Great Britain. 

The trade by sea, under the present conditions of 
the carrying trade, offers for our merchants little hope, 
the South American commission appointed in 1884 to 
inquire into this matter, after taking the testimony of 
hundreds of merchants of the three continents, con- 
cluding that " it is impracticable to attempt to extend 
our trade in Central and South America as long as the 
transportation facilities are under the control of our 
rivals, and the few steamship lines between New York 
and Latin-American ports must compete with the 
heavily subsidized vessels of Europe." 

Now, however, come fairer prospects and from a new 
direction. The project of an international railroad 
that shall traverse South and Central America, and, by 
joining the road about to be built in southeastern 
Mexico, reach a connecting link with the great rail- 
road chain of the United States, has until a recent 
date been regarded as belonging to that class of pro- 
jects known as visionary. Recent years, however, 
have seen great changes in South America. That 
famous American, Henry Meigs, started the railroad 
fever in South America. Above all his works stands 
the remarkable piece of engineering, the railroad from 
Mollendo on the Peruvian coast to La Paz, which 
when completed in 1871 opened up the interior of that 
country. It is only 100 miles long, but built along the 
rugged sides of the Cordilleras. Since that time rail- 
roads have multiplied ; states have been joined by rail, 
the one with the other, till now [see map] there are in- 
numerable links which only require piecing to form an 
important part of the great chain of railroads which 
will traverse two continents. 

The Argentine Republic is growing at a really re- 
markable rate; Buenos Ayres, its capital, having a 
population of nearly half a million. In 1888 it had a 
foreign commerce of $280,690,000, of which $172,410,000 
represented imports, including $44,000,000 coin, and 
$108,280,000 exports. Its demands for supplies for the 
construction of railroads, which, in 1887, were only 
$3,500,000, rose in 1888 to $13,600,000. Of agricultural 
products it exported in 1887 $21,257,320, against only 
$8,341,336 the previous year. 

Within the past three years railroads have been 
actually built and routes surveyed for quite one-third 
of the distance between Buenos Ayres in the Argentine 
Republic and Bogota in the United States of Colombia 
(New Grenada) and close upon the Isthmus of Panama. 
A principal design is to build the major portion of this 
railway along the ancient Inca road which leaves the 
coast in the latitude of Santa Rosa in Peru and makes 
a short cut in the direction of Bogota. 

Five several routes, each having its advantages from 
a mercantile or engineering standpoint, have lately 
been considered by South American capitalists. The 
most popular, because traversing the richest sec- 
tions and heading all the principal rivers, tributaries 
of the mighty Amazon, is the following, which we take 
from a report made to the State Department by John 
E. Bacon, United States minister to Uruguay : First, 
the railroad from Buenos Ayres to Rosario, 186 miles ; 
Rasario to Cordoba, 246 miles ; Cordoba to Tucuman, 
341 miles ; Tucuman to Jujuy, 220 miles ; total, 993 
miles built and in operation. Then from Jujuy, al- 
most on the Bolivian frontier, to La Paz, the capital 
of Bolivia, 500 miles ; from La Paz to Santa Rosa, 
Bolivia, built, 220 miles ; Santa Rosa to Cuzco, not 
built, 190 miles ; Cuzco to Santa Rosa, Ecuador, not 
built, 880 miles ; Santa Rosa to Hiradat, Colombia, not 
built, 450 miles ; Hiradat to Bogota, built, 140 miles; 
total, 2.430 miles. This gives 993 miles in operation 
from Buenos Ayres to Jujuy, and 2,430 miles from 
Jujuy to Bogota, of which 360 miles are already built, 
leaving to be built 2,070 miles. 

From the other end of the line, that is to say, from 
Mexico, there is great activity in railroad building. 
We learn from an authoritative source that British in- 
vestments alone in railways in southeastern Mexico 
will, within six years, amount to $30,000,000. The 
Mexican Pacific Railway Co. recently sent a corps of 
engineers to begin surveys on that portion of the line 
running eastward from the Pacific port of Tonala. 
This road will connect the city of Mexico with Cordoba 
and Tuxtepec by a road now building, and open a line 
of rail communication with the Gautemalan frontier, 
and thence into the rest of Central America, money be- 
ing already pledged in London for a road to the British 
colony of Belize. 

From all this it will be seen by a study of the ac- 
companying map, estimating that portion of Central 
America through which no railways are as yet project- 
ed at 1,000 miles, the entire length of road remaining 
to be projected in order to join the three Americas is 
only about 3,300 miles, or the distance between Boston 
and San Francisco. 

It may be added that of the one-third of the great 
iron way between Buenos Ayres and Bogota referred 
to, most of it has been built within the last three years, 
including the worst section likely to be found on the 



whole line, to wit, between the Argentine Republic 
and Bolivia, the " Gran Chaco," and concessions are 
offered by all the states, not only of territory, but also 
from 5 to 7 per cent interest on all amounts invested 
in construction. 



Visitors from the Milky Way. 

As the number of recorded comets increases, and 
hardly a month passes nowadays without the discovery 
of one or more, inquiries into their origin become more 
interesting.. Facts concerning the direction in which 
comets move when approaching and receding from the 
sun have recently been developed by Mr. W. H. S. 
Monck, which seem to connect the Milky Way with 
the origin of these strange wanderers of space. It ap- 
pears that the axes of the orbits of the majority of the 
comets that have been seen are so situated with refer- 
ence to the Galaxy as naturally to suggest that they 
have come to us from that great zone of stars. 

The solitary situation of our sun with his attendant 
fleet of voyaging worlds is accentuated by these comet- 
ary visits. Where we are, within the circle of the Milky 
Way, space is comparatively deserted, an empty dun- 
geon of immensity, through which the sun is speeding 
at the rate, say, of two hundred million miles in a year, 
moving from the southern toward the northern rim of 
the galactic spiral, but not exactly in its plane. In that 
spiral twenty million, fifty million, or it may be a hun- 
dred million, suns are crowded — nine-tenths of the visi- 
ble creation. No mere human imagination can conceive 
a picture of their myriad activities, of the endlessly re- 
duplicated blaze and energy of solar life in that me- 
tropolis of the universe. There are in the Milky Way 
suns of every order of magnitude, systems of stupen- 
dous extent and variety, and a maze of motions so won- 
derful, so complicated that mathematics is lost in them. 
All theforcesof nature — physical, chemical, electrical — 
that are displayed upon the earth and in the sun are 
but as a drop of water in the ocean to the outpouring 
of those forces within the broad sweep of the Galaxy. 
Alone with our orb of day we dwell afar off from the 
splendid places, the populous centers, the great foci of 
creation. 

We cannot even measure the distance to the nearest 
spiral of those congregated stars. We see other suns 
assembled in vast systems that move together through 
space, but it is doubtful whether ours belongs to any 
such system at all. If we reach out into the profundity 
of space beyond our little planetary system, it is twenty 
millions of millions of miles to the nearest shore, a mere 
speck like ours, in one direction, and forty millions of 
millions of miles in the opposite direction, while all 
around these far-off islands of space the distances are 
so vast, the deeps so profound, that no plummet of the 
intellect, no theodolite of the mind, can touch the bot- 
tom nor measure the height and the breadth. 

Yet as the sun sails on, lighting the way for his pla- 
nets through this ancient dungeon of space, visitors 
come to him, which show that after all he is not en- 
tirely alone in the interstellar desert. These visitors 
are comets. Many of them having once fallen within 
the overpowering attraction of the sun and entered his 
planetary precincts remain permanent members of his 
family, though making, in some cases, excursions far 
beyond the limits of the most distant planet's orbit. 
Others, perhaps, simply visit the sun, retaining suffici- 
ent independent motion after their perihelion passage 
to recede into space along parabolic or hyperbolic 
curves. 

If the suggestion based on Mr. Monck's researches, 
that more comets come to us from the Milky Way than 
from other parts of the sky, is supported by future ob- 
servations, it will tend to strengthen the view that 
comets — and consequently meteors, for the two are in- 
timately connected — are the products of solar or stellar 
eruptions. There are a few cases on record of violent 
uprushes from the surface of the sun in which the 
measured velocity of the ejected matter was great 
enough, supposing it to have possessed a sufficient de- 
gree of solidity, to cast it far out in space, where, escap- 
ing from the control of the sun, it could wander on un- 
til it fell within the attraction of another sun, and so 
became a comet. There are many mightier suns than 
ours in the Milky Way, and if this theory of the origin 
of comets is correct, then it would be only natural to 
expect that the sun, in its voyage through space, should 
encounter more comets coming from the direction of 
the Galaxy than from any other quarter of the 
heavens. 

How wonderfully the interest with which we regard 
the appearance of a comet in our sky is heightened 
when we can look upon it as, in a certain sense, a mes- 
senger come from those bright regions where the suns 
that light the universe are gathered thickest, and all 
the potentialities of existence flourish most abundantly. 
Astronomers have asserted that certain pieces of 
meteoric iron that have fallen upon the earth can be 
identified as fragments of known comets that have dis- 
integrated into swarms of meteors. What is this, then, 
that we are told ? That we can lay our hands upon a 
chunk of iron whose atoms once glowed in a star of the 
Milky Way ! Marvelous is the universe. Wonderful 
is science. — New York Sun. 



An Exhibition Car. 

A few days ago an exhibition car of the Canadian 
Pacific Railway Company was in Toronto, the inten- 
tion being to take it to a number of desirable points in 
Canada, and afterward on a tour through Michigan, 
Wisconsin, and Minnesota. It is richly stored with 
specimens of the agricultural and mineral wealth of 
the great Canadian Northwest, including British Co- 
lumbia. The external appearance of the car is very 
attractive, and inside the arrangement is quite artistic. 
Over the door at one end is the great head of a bison, 
facing at the other extremity the head of a boar. All 
descriptions of magnificent straw, dried grasses, etc., 
disposed of to the greatest advantage in respect to dis- 
play, cover the sides and the roof of the car, and make 
a most effective decoration. There may be seen the 
red fife straw, white fife, white Russian, Azoff Ladoga, 
Quebanca, and other varieties grown along the line of 
the C. P. R. from Winnipeg to Calgary, and along the 
southwestern branch. There are about thirty magnifi- 
cent varieties in oats, including white Norway, black 
Tartarian, and white Russian. There are fifty-eight 
varieties of native grasses, besides cultivated grasses, 
such as English timothy. To get an idea of the luxuri- 
ant growth of these, one requires to see them. Many 
of them, even in their dried condition, are very beauti- 
ful, but their nutritious qualities are most regarded. 

The car is divided into four sections — Assiniboia, 
Alberta, Manitoba, and British Columbia. Each dis- 
trict, in respect to grain cultivation, is represented by 
a hundred samples. Wheat, barley, oats, peas, vetches, 
and other products shown are all of the finest quality. 
There are specimens of the two, four, and six rowed 
barley, and what is a novelty, even among farmers, 
black barley, of which there is a splendid sample. 
There are seventy-two varieties of British Columbia 
fruit, besides vegetable marrows, turnips, and pota- 
toes, and the Pacific coast province also is represented 
by twenty-three samples of natural grasses, samples of 
cedar and pine wood, and a maple leaf frame in a glass 
case which measures — the leaf, not the frame — 21J^ 
inches in diameter. Among the other exhibits are 
minerals in silver and gold quartz from the north shore 
of Lake Superior ; coal from Anthracites, 85 miles west 
of Calgary ; red sandstone from Lake Superior, and 
bricks from Vancouver and Banff. Hung round the 
sides of the car are views of British Columbia and the 
Northwest, and to represent borders between the sides 
and roof are strings of rare mosses and artificial flowers 
colored to show the dyes in the forest leaves. — Cana- 
dian Manufacturer. 



Draught of Vehicles. 

In a paper read before the British Association by 
Mr. T. H. Brigg, he described a new arrangement for 
traction which he had devised. The author contends 
that the present method of attachment of horses to 
vehicles is bad, as it robs the horse of much of its 
power; owing to the varying nature of the obstacles 
to be overcome by the wheels, either on the level or an 
incline, the correct line of draught is ever varying. 
The present mode of attaching horses causes the ani- 
mal to exert an unreasonable amount of force by its 
hind quarters, particularly when the draught is heavy. 
In support of his theory the author quotes Professors 
Unwin and Kennedy. The former had said that sup- 
posing a horse weighs 12 cwt., divided between 6 cwt. 
on the fore and 6 cwt. on the hind quarters, the effect 
of a horizontal pull of 5 cwt. would be to reduce the 
forward weight to 2 7 cwt. and to increase the weight 
on the hind legs to 9 3 cwt., whereas with an inclina- 
tion of trace equal to 30* the horse retained 51 cwt. on 
the fore legs and 9 1 cwt. on the hind legs, an increased 
weight of 2 '2 cwt. due to the inclination of the trace. 
By the author's arrangement the attachment is so con- 
structed that there is a vertical thrust put on the fore 
quarters equal to and counteracting the lifting ten- 
dency of the trace, so that the work done is distributed 
upon all four legs. 



Cost of the Paris Exposition. 

Many strangers have been speculating on the cost of 
the Paris exposition. It amounts to $7,600,000 ; but 
when to this is added the various amounts expended 
by the French ministerial department from the funds 
placed at their disposal for the purpose of entertaining 
foreign guests and for other incidental outlays, and 
those by foreign governments and individual exhi- 
bitions, the total, according to a rough estimate of the 
department of public works, cannot fall far short of 
$30,000,000. The expense of the glittering exhibition 
on the Champs de Mars in money was large, and so 
was its cost in life and limb. It is calculated that dur- 
ing the construction 6,530 men were treated for injuries 
or for illness resulting from exposure ; 300 workmen 
hurt their legs, 260 received severe injuries to their 
eyes from projecting timbers or bars of iron ; 114 were 
scalded or severely burned, and 50 had their fingers cut 
off. The deaths from falls are put down at the modest 
figure of 24 ; but it is believed that they were far more 
numerous, and the correct number was not given by 
the promotors of the exhibition. 
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GIEARD'S SLIDING RAILWAY. 

Of the few really original mechanical novelties 
shown at the exposition, one of the most curious and 
interesting was undoubtedly the sliding railway ope- 
rated there. Traction by sliding upon a fluid or a 
liquid like air or water is accompanied with a very 
small amount of friction, and effects a considerable 
saving in the effort developed as compared with that 
developed in rolling. Friction upon air would be 
almost insignificant, and upon water it is still less than 
in the rolling of metallic surfaces in contact. 

We should, therefore, have here a means of greatly re- 
ducing the frictional efforts uselessly developed in the 
usual traction upon railways ; and it will be readily 
understood why distinguished engineers like Mr. Gir- 
ard and Mr. Barre have so ardently clung to the idea, 
despite the difficulties of all kinds that accompany the 
necessity of continuously interposing a fluid or liquid 
material and of preventing all metallic contact upon a 
line of great length. 

Mr. Girard, who made the first studies of the sliding 
railway, had in view at the outset, in 1852, the direct 
application of water to traction upon railways, in 
order to replace the locomotive on mountain lines. 

It will be seen, in fact, that, upon somewhat steep 
inclines, the locomotive rapidly loses all its useful 
effect, for the stress that it is capable of developing no 
longer serves for anything but to carry it along by its 
adhesion, and it can no longer haul anything but in- 
significant loads. Inventors have therefore endeavored 
to complete this adhesion stress with the rack or to re- 
place the locomotive with a stationary machine that 
secures traction through a cable. Finally, such ma- 
chines can be actuated through the use of the water- 
falls that are so numerous in mountainous countries, 
and Mr. Girard proposed to dispense even with 
these machines by making streamsof wateractdirectly 
upon the train. The water is led to the center of the 
track by a series of nozzles, equally spaced, which 
project it against a series of curved pallets fixed 
beneath the vehicles and which form a sort of recti- 
linear turbine extending the entire length of the train. 
The distance of the nozzles is always less than such 



1869, this being for a line between Calais and Mar- 
seilles ; but he died in 1871, a victim of war, without 
having been able to carry out the idea. 

This idea of a sliding railway had about fallen into 
oblivion when it was taken up again by Mr. Barre, 




M. GIRARD, INVENTOR 



SLIDING RAILWAY. 




Fig. 2.-DETAILS OF THE MECHANISM. 

P, slides. R, rail. A, pallets. B, nozzle. 

length, so that the train remains continually sub- 
mitted to the impulsion of the water under pressure, 
and cannot leave one nozzle behind until it has reached 
the one succeeding. 

Starting from this, Mr. Girard had seen that there 
would be considerable saving in entirely suppressing 
rolling and in replacing the wheels of the vehicle with 
bearers sliding upon the 
rails, and interposing be- 
tween the metallic surfaces 
a thin film of water, or 
even of air, if the thing 
were possible. A line ac- 
cording to these two prin- 
ciples was constructed by 
him, merely as a specimen, 
upon his estate at La Jon- 
chere. The length was 40 
meters and the gradient 
was a uniform one of 50 
mm. to the meter. The 
line, under these limited 
conditions, worked satis- 
factorily. Despite this first 
success and the aid accord- 
ed him by Napoleon III., 
Mr. Girard could not ob- 
tain the concession of a 
long line that he had been 
soliciting for a longtime in 
order to make a decisive 
test. Such a concession 
was not accorded him until 



who had been Mr. Girard's colaborer, and who, after a 
few modifications in the original, constructed the ex- 
perimental railway shown at the exposition of 1889. 

This railway has a length of about 165 meters. The 
train consists of several open vehicles each provided 
with a line of pallets through which, by means of wa- 
ter projected against them by nozzles along the track, 
propulsion is effected. 
Fig. 1 gives an external view of the sliding train, and 
Fig. 2 a detailed view that permits of a 
study of the main parts of the system, 
which are the bearer, the rail, and the 
propelling device. 

The bearer of the vehicle, which forms 
the essential part, is represented at P, in 
Fig. 2, and again in detail in Fig. 3. It 
consists of a box having a depression in 
the center that forms a step that receives 
the weight of the car through the inter- 
medium of a suspension rod. This step 
is as deep as possible without reaching 
the level of the friction guards. The ob- 
ject of this arrangement, devised by Mr. 
Barre, is to lower the center of suspen- 
sion as much as possible and bring it 
below the center of thrust determined by 
the reaction of the compressed air in the 
interior of the box, and thus prevent 
overturning. The arrangement adopted 
by Mr. Girard did not give so satisfactory" 
results, for the bearing point of the rod 
was much too far above the surface of 
friction, and the slide was wanting in 
stability. Let us add that the step has a 
spherical bearing surface with a sufficient 
play in the upper part to allow the slide 
to follow every possible inclination of the rail. 

The water enters the box through the opening, S, in 
the cover. It accumulates therein under pressure and 
compresses the air, and the latter, being forced up- 
ward, tends to lift the bearer or slide which rests on 
the rail. The water then tends to escape through the 
whole extent of the perimeter, but the escape is inter- 



fered with by four concentric grooves with points of 
interruption formed in the guard of the slide. These 
grooves gradually lessen the velocity of the water, and 
a sufficient pressure is produced to lift the slide and 
vehicle, and thus allow a thin film (% to % mm.) of 
water to flow, and this prevents all contact between 
the guards and rails. 

In the experiments made at Senlis, by Mr. Barre, a 
bearer supporting a total load of 1,060 kilogrammes, 
and supplied by a reservoir of water under a pressure 
of from 2 to 3 kilogrammes, discharged 140 liters of 
water in 2 minutes and 25 seconds, say 0963 of a liter 
per second. The pressure of the air compressed under 
the slide kept constant at 1,800 kilogrammes, and the 
resistance to sliding during the running did not exceed 
% kilogramme. This, as may be seen, is scarcely a 
fifth of the resistance to rolling under the most favor- 
able conditions. 

The rails are in form like an inverted D, and are 
made wide so as to diminish the pressure supported 
per unit of surface. The slides are provided with 
shoulders that abut against the sides of the rail and 
prevent deviation during the running. 

It is evidently necessary that the rail shall be placed 
in a well determined and invariable position in order 
to secure a perfect bearing of the slide, with the inter- 
position of a constant thickness of water, and to pre- 
vent the contact of the metallic surfaces in all positions. 
This is perhaps the most difficult condition to fulfill 
upon a line of some length, which will necessarily pre- 
sent changes of level. 

The joints, too, form a great difficulty by reason of 
the necessity of securing a tight continuity of the suc- 
cessive rails, and that, too, despite the expansions and 
the changes of level that always occur at such points 
under the influence of the movable load. 

Mr. Girard provided for this in a very ingenious 
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Fig. 3.-DETAILS OF SLIDES. 

, S', orifice through which the water enters the box. T, suspension rod 
i,jy & J» ?*> points of interruption in the channels of theguard. M 
longitudinal and transverse sections of the slide. 
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Fig. 4.- 



THEORETICAL LONGITUDINAL SECTION OF 
A PROPELLING APPARATUS. 




Fig. 1. -GIRARD'S SLIDING RAILWAY. 



D, stop valve. C, leather diaphragm for counterbalancing the pressure of 
the water on the valve. H, valve rod. G, orifice of the channel, E. 
R, maneuvering cock. O, orifice for regulating the escape of water. 

manner by using rails with beveled ends, between 
which he interposed a wedge-shaped piece which was 
held in place by a spring that allowed it to slide freely 
with the expansion of the rails. 

Mr. Barre has replaced this somewhat complicated 
joint with a more econo- 
mical arrangement. The 
ends of the rails are pro- 
vided with a curved groove 
which receives a rubber fil- 
let that has enough elas- 
ticity to allow for the vari- 
ations in the length of the 
rail due to changes in tem- 
perature. The rails are 
secured together by bolts 
passing through the 
flanges. 

We must now speak of 
the propelling mechanism, 
which completes the instal- 
lation of the railway. The 
water under pressure, di- 
rected through a main run- 
ning the entire length of 
the road, flows, as we have 
said, into the stationary 
apparatus distributed 
along the route, whence it 
escapes upon the arrival of 
the train and exerts its 
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impulse upon the pallets, and thus kaeps up the 
motion. The water first enters a valve box fixed 
beneath the propeller. 

This box, which is shown in detail in Fig. 4, is kept 
closed by the pressure of the water, and opens only 
under the action of a lever carried by the vehicle at 
the head of the train. The water then enters the pro- 
peller and spurts with force through the nozzle, B (Pig. 
2). It thus meets the pallets, A, of the vehicle, which 
are opposite the nozzles. The flow of the water con- 
tinues under such conditions until the admission valve 
in the propelling device is closed by another lever fixed 
upon the rear vehicle of the train. A special aperture 
in the cock permits of a graduated escape according to 
the successive positions that it occupies, and thus some- 
what attenuates the shock to which the apparatus is 
submitted. 

The nozzle of the propelling device is provided with 
an automatic valve to effect the emptying of the water 
in frosty weather when the propelling apparatus is 
not in operation. 

The propelling apparatus are provided with special 
parts, D, which are fixed permanently upon the rail- 
way, and which are arranged opposite the apparatus 
with sufficient space for the passage of the pallets. 
They form a vertical channel of parabolic form which 
collects the water traversing the pallets, and, at the 
lower part, there are eight rows of pendent endless 
chains, C, designed to reduce the velocity of the water. 
They are carried along, in fact, in the stream issuing 
from the channel, and, becoming immersed in the mass 
of water, absorb its live force. 

The water falls without velocity into a collector, 
whence it is taken to be used later on — the same water 
having always to be employed. 

As for the water supply of the slides, that is furnish- 
ed by the tender itself, which carries accumulators of 
compressed air serving to force the water under pres- 
sure into the slides. If the trips were very long, it 
would be necessary to have upon the tender a special 
machine for compressing the air. 

It will be seen from this description how the system 
is set running. It suffices at the start to open the cock 
of the first propelling device by means of the lever on 
the forward car, and the motion afterward continues 
on the propelling apparatus being opened in succession 
through the front lever, while the lever in the rear 
closes them. If the train is to return upon the same 
track, it is necessary to have a second series of propel- 
ling apparatus acting upon a second line of pallets 
placed in an opposite direction and arranged under 
the cars alongside of the first. For starting, after a 
stoppage on the way, it requires a transmission 
throughout the length of the train permitting of actu- 
ating the cock of the proper propelling apparatus, 
whatever be its position with respect to the train. 

In an exploitation on a large scale, questions quite 
difficult of solution would arise, such as regards 
switches, crossings, frost, etc. We do not believe there 
is any reason for paying much attention to these at 
present, for, however ingenious it be, the application 
of the sliding railway will probably remain for a long 
time limited to certain special cases upon lines of little 
extent. If, however, there were to be obtained a mo- 
tor more independent of the track and that permitted 
of doing away with the water main, along with the 
propelling apparatus, as, for example, a motor ac- 
tuated by electricity, this system would have greater 
elasticity and might doubtless become adapted to move 
varied appliances, especially upon elevated railways, 
for it does away with smoke, and secures a particularly 
agreeable mode of traveling for passengers. Finally, 
it is founded upon a very ingenious idea, and even an 
economical one from a theoretical point of view, and it 
would be a pity to see it remain unused forever. — La 

Nature. 

^ i t i m ■ 

Closing of the Paris Exposition. 

On November6, the closing of the Paris exposition of 
1889 was celebrated by a magnificent fete. Beautiful 
weather contributed its part to the brilliant closing, 
and four hundred thousand people were in attendance. 
This was the greatest number ever present at once, and 
the exposition passes into history with great eclat. It 
now remains to be seen whether two years of work will 
achieve as great a success in America as over four years 
did in France. The great taste of the French nation 
was manifest in all departments and in every detail of 
the exposition. Among the many accounts published, 
criticism has been seldom found. From all sources the 
one judgment is to be formed to the effect that the 
exposition was in every way a success, and illustrated 
in all its parts the genius for organization that is so 
noticeable in the French race. 



The Eburneum Process. 

As the name implies, the pictures partake of an ivory 
character ; in fact, they were photographs, principally 
portraits, on an artificial ivory. 

The process was first introduced by the late Mr. J. 
M. Burgess, of Norwich, somewhere about five-and- 
twenty years ago. 

The process, as worked by Mr. Burgess, was this : A 
transparency by the wet collodion process was pro- 
duced on glass, the plate, prior to coating with the 
collodion, being treated with wax to facilitate the sub- 
sequent removal of the film. In the development the 
image had to be kept exceedingly thin, while, as a 
matter of course, all the detail had to be secured. As 
a rule the pictures were vignetted portraits. After the 
picture, or, rather, pictures — for in practice several 
were usually made on the same plate to save trouble 
— were developed, fixed, and finished as transparencies, 
the plate was placed on a leveling stand, and the 
eburneum compound poured on. This consists of a 
solution of gelatine, with which was incorporated a 
white pigment — oxide of zinc being the one recom- 
mended by the inventor. To this mixture a small pro- 
portion of glycerine was also added, so as to prevent 
the gelatine becoming brittle when dry, and to secure 
flexibility. Sufficient of the compound was applied to 
the leveled plate to form, when dry, about the thick- 
ness of a thin mounting card. After the gelatine had 
set, the plate was reared up and allowed to dry spon- 
taneously. When dry, the pictures were stripped from 
the glass and trimmed. They were then finished. 

These pictures, when skillfully made, had all the ap- 
pearance of being on ivory, such as that used by minia- 
ture painters, but without the objectionable grain. 

The Eastman transferotype paper affords an excel- 
lent method of producing eburneum pictures of a high 
class. This method of making them would certainly 
commend itself to every one familiar with the working 
of bromine paper or the stripping films. The print is 
exposed in the ordinary way, but to obtain a warm 
tone a very full exposure should be given and the 
image brought out with a much diluted iron developer, 
keeping it somewhat thin, yet securing full detail. The 
picture is then transferred to collodionized glass plate, 
which has previously been talced, precisely in the same 
manner as when transferring a stripping film. The 
plate is then leveled, and the fluid eburneum poured 
on and allowed to set, and afterward dry. When the 
picture fs then stripped off, it is finished ; or, in the 
case of sheet eburneum or ivorine, it is simply softened 
in cold water and squeegeed upon the glass in the 
same manner as the gelatine skin is treated in the 
stripping film process for negatives. — Br. Jour. 
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Every inventor, of course, should be protected in 
all his patented inventions. That is simple justice to 
the inventor. No invention should be allowed to cover 
what is not within its scope. That is simple justice to 
the public. Both inventors and the public are con- 
cerned in having all disputed patent cases promptly 
and authoritatively settled. That is simple justice to 
all. 



Hints on Photographic Printing. 

BY C. BKANGWIN BARNES. 

Perhaps the knowledge of what to do in the way of 
dodging negatives may be of service to printers in gen- 
eral, though I do not for one moment intend to imply 
that in large businesses, where many hundreds of 
prints are turned out daily by one or two printers 
only, that each and every print can be dodged and 
doctored in the same way that every sitter has to be 
in the hands of the operator. But at any rate, any 
glaring inaccuracies in the negatives can be rectified, 
and that with the expenditure of very little extra time 
or trouble on the part of the printer. Negatives that 
are a little thin and lacking in pluck should never be 
laid down to face the light in the ordinary way; they 
should be stood on edge in the quietest light that can 
be found, and if the resulting print is not then suffi- 
ciently bright, fumed paper should be brought into 
requisition. A foggy negative, whether the fog be 
chemical or light fog, or caused by a misty atmosphere 
at the time of exposure, should always be printed on 
fumed paper. It is very little trouble to fume a few 
sheets of paper daily for use on special negatives, but 
the practice of so doing is, I am sorry to say, much 
rarer than it should be. 

The paper to be fumed should be bone dry, and 
should be left in the fuming box for from ten to fifteen 
minutes ; the strongest ammonia — liquid — should be 
used, and the sheet of paper fastened, face downward, 
to the lid of the box at least eighteen inches or two feet 
above the saucer containing the ammonia. It should 
then be hung up to dry, and for the free ammonia held 
by the paper to evaporate, which will take perhaps 
another fifteen minutes. The time and trouble will be 
much more than repaid by the increased beauty and 
brilliancy of the prints, and the printer who uses this 
dodge will find that his employer will grumble less at 
his work than heretofore. It is the privilege of em- 
ployers to grumble at their assistants now and then, 
and it should be the aim of the assistants to give them 
as little cause for grumbling as possible. 

Hard negatives, giving chalky prints, should be 
printed on weakly sensitized paper, or on paper that 
has been left on the bath too long, and when possible 
in the direct rays of the sun. If this does not have the 
desired effect, wash a sheet of sensitized paper, then 
redry it, and it will be found to print with much 
more harmony and considerably diminished contrast. 



Should, however, the contrast still be too great, the 
printer who is determined to succeed has still another 
loophole open to him ; he can flash the print. By 
flashing the print I do not mean place it face upward 
in the light, and thus turn the whole of the whites into 
grays of a more or less muddy tint, but place it the 
other way about, that is face down, and print the 
reverse side of the paper ; this will be found to slightly 
tinge the whites without damaging the other parts of 
the print, and can be carried to any extent, according 
to the harshness of the negative. 

An under-exposed negative, in which the whites are 
not particularly harsh, but in which the blacks are so 
thin that to get the other parts sufficiently printed 
the} 7 all become merged in one sooty mass, requires a 
different treatment still. The negative should be 
covered on the reverse or glass side with tissue paper, 
and the white portions picked out, leaving the nega- 
tive exposed in those parts only ; it should then be 
printed on fumed paper, and if the blacks are still too 
deep, a second layer of tissue paper may be placed 
over the first and treated in the same manner. Nega- 
tives which have been covered with tissue paper should 
be printed in the quickest shade light obtainable. If 
a small portion of a negative be too thin, and print too 
black in comparison to the remainder, a wash of 
blue paint, Prussian blue, or indigo, should be lightly 
brushed over that portion, on the glass side. 

Negatives in which white draperies occur — such as 
wedding dresses, infants' frocks, and so on — nearly 
always require a little doctoring before printing, or the 
drapery comes out very patchy and chalky. The tissue 
paper over the whole of the plate, with the draperies 
picked out, acts well in many cases, but occasionally 
this allows the white to print through too much, and 
represents a gray instead of a white. When such is 
the case, " papier minerale," which is more transparent 
than tissue, should be substituted, or in the absence of 
that, the negative — glass side, of course — should be 
coated with plain collodion which has been colored 
with Judson's dye, crimson preferably, though almost 
any color, with the exception of blue, may be used, 
and the collodion over the draperies should then be 
scraped away in the same manner as the tissue or 
minerale paper. 

Cracked or broken negatives should always be printed 
through tissue paper and on a board suspended from a 
roasting jack, which same board should always be used 
for printing vignettes. Of course it is needless to add 
that the roasting jack should be kept in motion. 
Occasionally a reorder comes in for a negative in which 
the varnish is found to have cracked. This is best 
remedied by rubbing black lead powder, the scrapings 
from pencils, carefully into the cracks, when they will 
be found not to show at all, or at any rate very faintly, 
in the print. 

Negatives with defective backgrounds, or which have 
become scratched or are very spotty, should in all cases 
be vignetted, so as to avoid much spotting. 

Medals and decorations on the breasts of military 
men or court officials, even when treated with the 
greatest care by the operator, very rarely print out to 
show the design ; the printer can, however, get over 
this difficulty with the aid of a hand magnifying or 
sun glass, taking care not to bring the focus exactly 
upon the plate, or the result will be disastrous. This 
same magnifying glass may often be used for other 
white patches, or what would be such without its aid. 
Then as to landscapes and other out-door subjects 
with skies : no print should ever be turned out by a 
professional with a broad expanse of bald white paper 
where the sky ought to be. A few cloud negatives 
should be among the accessories of each and every 
printing room, and they should be in constant use. 
Some little judgment will be required in fitting the 
proper clouds to the proper subjects, but better 
slightly tone the paper, without putting any clouds, if 
that judgment be not used. This toning or tinting 
should be graduated, and the graduation may be 
either from the top to the horizon, or from the horizon 
to the top ; some subject will be found better suited 
by the one, some by the other. 

A device well worth knowing, and which should be 
in use in every photographic printing room, consists in 
putting a double thickness of sensitized paper on all 
dense, slow-printing negatives — the back piece may be 
any old spoiled print ; and the object of this will be at 
once seen when tried, as the whites do not discolor, 
even after two or three days in the pressure frame. — 
Photo. News. 



Guatemala Railroad Sold. 

C. P. Huntington and C. F. Crocker have sold the 
road running from San Juan de Guatemala to Guate- 
mala to the government of the state for $4,000,000. 
The road will now be extended, it is said, to Port 
Ysabel, on the Gulf coast, a distance of 250 miles, the 
capital for the enterprise having already been sub- 
scribed by a syndicate of French capitalists. Port 
Ysabel is only three days' distance by steam from New 
Orleans, and the new road is expected to open a large 
traffic between New Orieans, Guatemala, and San 
Francisco. 
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Confectioner's Disease. 

Dr. Rodiguez Mendez, Professor of Hygiene in the 
Medical Faculty of Barcelona, has just published in a 
new Spanish journal, La Medicina Practica, some 
notes of a case of a peculiar affection of the fingers and 
nails which appears to have been due to the patient's 
trade, that of a confectioner. Foncet, of Paris, and 
Albertin, of Lyons, have already observed the exist- 
ence of this affection among those who are engaged in 
the calling of a confectioner. Dr. Mendez's patient 
was a man about forty years of age. When seen first 
every finger on both hands was affected, but not to the 
same extent. The worst was the middle finger of the 
right hand ; here the anterior part of the nail was 
thickened and flattened, so that it had the appearance 
of a spatula, which is one of the signs noted by Albertin 
as occurring in his cases ; the base of the nail was cov 
ered by a swollen portion of the soft parts which was 
not adherent to the nail, and which was of a bright 
red color, with fissures as well as ridges on its surface. 
In it there were a number of minute abscesses, from 
the openings of which little beads of pus could be 
made to exude by pressure. The disease was evidently 
a combination of onychia with paronychia, and it was 
a remarkable point in the history of the case that the 
man had suffered in a similar manner, only much less 
severely, some years before, when he first practiced 
the trade of a confectioner, and that when, for some 
cause totally unconnected with his malady, he had 
given up the trade, his fingers quite recovered. After 
a time he again took to the trade, but was at first 
engaged in making pastry and arrang- 
ing the ornaments, during which time 
his fingers remained quite well. As 
soon, however, as he began to work on 
marrons glacees and on crystallized 
fruit, his fingers began to become sore 
just as they had done in former times. 
There could be no doubt that the af- 
fection was due to the immersion of 
the hands in hot and cold sirups and 
the rubbing in of sugar, which, accord- 
ing to Remy and Broca, has the pro- 
perty of causing the tissues to become 
gangrenous. Dr. Mendez suggests that 
in this way openings were made by 
which pyogenic micrococci obtained 
access. His treatment consisted in 
washing the parts with a boracic lotion 
and wrapping them in boracic cotton 
wool. Of course the patient was en- 
joined to discontinue working at his 
trade. — Lancet. 
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A BOILER EXPLOSION AT BUCYEUS, OHIO. 

To the Editor of the Scientific American : 

I send herewith photograph of the boiler which ex- 
ploded here at 2 o'clock A. M.. October 14, 1889, killing 
three men instantly and doing much damage to the 
sorghum factory in which it was employed. 

The boiler was an old-style two-flue, but well built 
and heavy, being made of ^ inch iron, and weighing 
4,800 pounds. It measures 18 feet in length and 4 feet 
in diameter. 

The explosion was the result of pumping cold water 
into an almost empty and red hot boiler. This was done 
either through carelessness or ignorance on the part of 
the engineer, who paid for the fatal mistake with his 
own and two other valuable lives. 

The exploded boiler shot from the works where it 
was stationed in a backward direction, passing through 
an 8 inch brick wall, which it utterly demolished, and 
scattering a mountain of debris, which was promiscu- 
ously piled to the rear of the building. The boiler 
then took a southerly course, passing high above the 
river bed, tearing a huge limb from a large sycamore 
on the south bank, and ultimately landing 100 feet 
south of the river, making an approximate distance 
from where it started of 500 feet. 

A sycamore tree from which it tore the limb is 25 feet 
out of the direct line from the landing to the starting 
point of the boiler, showing that the boiler traveled in 



native hostility will keep the miners out. The latest 
theory is that the real Ophir is in Mashuna-land. But 
it may be noted that Ophir is always moved along to 
the richest mines that are found. However, on the 
theory that Solomon procured his gold for the temple 
from the southwest coast of Africa, Ophir might as 
well be located in the mysterious Mashuna-land as 
elsewhere until the next famous discovery is made in 
Africa. Nothing of consequence has for some years 
been reported about gold in Central Africa. Vague 
accounts are given from time to time of natives who 
have both gold and ivory to exchange for goods. 

" Africa, as a gold-bearing country, is virgin ground. 
The theory has long prevailed that it is the richest 
gold country of the world. This theory is partly sup- 
ported by tradition and in part by such accounts aB 
have been given from time to time by explorers." 



The Foreign Contract Law a Nullity. 

BradstreeVs says of the matter : "It 
appears that the law as originally 
passed provided a punishment for per- 
sons who imported labor under con- 
tract, but made no disposition in rela- 
tion to the laborers. The last Con- 
gress amended the law by inserting a 
provision for the return of laborers at 
the expense of the steamship company 
which brought them over, but it did 
not give jurisdiction in such cases to 
any court. The conclusion arrived at 
by the Treasury officials appears to be 
that if arrests are made under the law, a writ of 
habeas corpus will lie in each case, and that conse- 
quently laborers imported under contract can remain 
in the country without let or hindrance.'' 

The act was passed as a concession by the politicians 
to the unreasoning labor element of the country. 
There was something praiseworthy, perhaps, in the 
purpose to try to keep out the hordes of ignorant 
foreigners who were brought here in a species of 
slavery from Italy and Hungary by contractors. But 
the law has not, in fact, excluded these people, while 
it has interfered with the coming hither of highly 
skilled laborers, and even of professional men. We 
have by no means all the skilled labor we want, and 
the man who is most wanted is a good workman who 
comes with a contract in his pocket which will put 
him at work as soon as he steps ashore. It is positively 
idiotic to shut out a man who is certain to support 
himself from the start, and to' admit myriads of 
foreigners of whom there is no assurance that they will 
not be professional paupers before the year is out. 




The Panama Canal. 

At the Panama bond drawing, October 15, the liqui- 
dator, M. Brunet, stated he was anxious to find a com- 
pany which would complete the canal and take over 
the plant. A solid company would obviously not 
agree to do this until after full inquiry by independ- 
ent and conscientious men. He had accordingly ap- 
pointed an inquiry commission of unimpeachable 
honesty. An Englishman, a Dutchman, and a Belgian 
had been already selected to serve on it, but he had 
given up the idea of including an American, as there 
would be scarcely time for him to arrive. The French 
members comprise M. Guillemain, Director of the 
School of Bridges ; M. Renoust des 
Orgeries, bridge inspector ; M. Holtz, 
Professor of Navigation at the School 
of Bridges ; M. Nivoit, Professor of 
Geology at the same place ; M. Ger- 
main, Naval Hydrographer ; M. Day- 
mard, chief engineer of the Transat- 
lantic Company ; M. Lagout, bridge 
engineer ; M. Chapert, chairman of the 
Venezuela Railway ; and M. Du Cha- 
tenet, mining engineer. Two or three 
others would be added. Five would 
go to Panama in a month (December 
being the dry season) and make a 
thorough report on the works and on 
the best way of completing the canal 
in the time required — and also to ob- 
tain a renewal of the concession — and 
on the cost. No time must be lost, as 
the concession expires in three years, 
and would not be prolonged unless the 
works were in an ad vanced state. The 
commission has already held two sit- 
tings. If, contrary to his hopes, the 
capital could not be found in France, 
he should have to look elesewhere. 
He begged the share and bond holders 
for a few months' patience. 



A BOILER EXPLOSION AT BUCYEUS, OHIO. 

a curved direction. This is accounted for by engineers 
who have viewed the wreck. Owing to one end of 
one flue having been bursted, the propelling force was 
thrown to one side of the center, thus showing that the 
same force which propelled it also seemed to steer it. 

This theory is reasonable, although it may not be 
correct. However, it is the duty of all those who study 
the Scientific American to try and advance a bet- 
ter one, and, if possible, explain the miraculous power 
of steam as manifested in this explosion. 

J. J. Frey, M.E. 

Bucyrus, Ohio, Oct. 18, 1889. 
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Progress of Electric Welding. 

The Thomson Electric Welding Company, at their 
Lynn works, have within a few days been able to weld 
wire cable 1 5 16 inches in diameter for a cable to be 
used on a cable railroad, showing greater efficiency 
than was thought possible in doing this very difficult 
work. Although the strength of joints obtained by 
splicing was about thirty per cent that of the original 
cable, yet it was found from tests made at the Water- 
town arsenal of electric welds made of this cable that 
eighty-seven per cent of the efficiency of the rope itself 
had been obtained in these welds. 



New African Gold Discoveries. 

The San Francisco Bulletin says : " Recent accounts 
published of gold discoveries in the Transvaal Repub- 
lic of South Africa go far to confirm the theory that 
the gold mines yet to be explored in South Africa may 
be as productive as those were in California or Austra- 
lia. One town has sprung up, Johannesburg, on the 
edge of the gold fields, that now contains 40,000 in- 
habitants. The yield in six months of the present 
year of these mines has been $4,000,000. These mines 
are several hundred miles beyond the famous diamond 
mines of Kimberly. The latter mines are already con- 
nected with the seacoast by railroad. 

" Miners are now flocking to the gold mines in the 
Transvaal Republic in great numbers. In all such 
mining excitements there is a great deal of fiction 
mixed up with the facts. But far beyond the Trans- 
vaal Republic in Mashuna-land there are reports of 
wonderful discoveries, surpassing in richness any here- 
tofore known. The natives are extremely hostile to 
the whites, but the latter are pushing on to these 
mines. If the gold is there, it may be assumed that no 



The Pullman Car Company. 

The annual report of President Pull- 
man, of Pullman's Palace Car Com- 
pany, contains a great deal of matter 
of interest to the railroad and general 
public. 

Briefly stated, it shows assets of ap- 
proximately forty-one millions, with 
liabilities of twenty-six millions, leaving a surplus of 
about fifteen millions. The company is now supplying 
with sleepers 117,854 miles of the 160,000 miles of rail- 
road in the United States, a gain of 11,723 miles during 
the year. 

The total number of employes of the company is 
11,063, and these employes received in wages nearly 
$6,000,000 during the year. In spite of the general dull- 
ness in car building throughout the United States, the 
population of the town of Pullman, where the princi- 
pal shops are located, increased by 529 persons, while 
the average earnings of the 4,541 hands employed at 
Pullman, including men, boys, and a few women, 
averaged $50 per month. 

A notable feature of the report is the information 
that there are 1,200 depositors at the Pullman Loan 
and Savings Bank, almost exclusively employes, and 
that the average amount to the credit of each is $235.82. 
Education and literature show marked progress at 
Pullman also. 

Many, even of the friends of President Pullman, 
feared when the town was established it would not 
prove an entire success, but each year sustains the 
judgment of its founder and puts the pessimists to 
flight, by demonstrating by actual figures that the 
town is now an established success. We believe, says 
the Railway Review, the marvelous prosperity of this 
company is due in a large measure to the absolute con- 
trol of its affairs by one head, the president. 

_ < iii» 

The paint factories of the Sherwin-Williams Com- 
pany, a visit to which was noticed in our issue of Oct. 
26, are located at Cleveland, O., and the company also 
has branch offices in New York and Chicago, and 
warehouses at Boston and San Francisco. 
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RECENTLY PATENTED INVENTIONS. 
Engineering* 

Steam Engine.— Robert H. Thurston, 

Ithaca, N. Y. This invention provides a non-conduct- 
ing surface for the internal surfaces of the engine, such 
as the cylinder heads, the two sides of the piston, the 
internal surfaces of the ports and the clearance space, 
and a method of forming these surfaces integrally with 
the castings, to prevent the wasting of heat. 

Rotary Engine.— William P. Akers, 

Jjicksborough, Texas. This invention covers an im- 
provement designed to apply to engines with one, two, 
three, or more cylinders, and be simple and durable in 
construction, while using the steam expansively to the 
fullest advantage, at the same time being adapted to 
compound engines, the invention embracing various 
novel details and combinations of parts. 



Railway Appliances. 

Gripping Device.— Aaron Twyman, 

Pullman, 111. This is a gripping device carrier with at- 
tachments for cable railroad cars, the frame carrying 
the gripping device beam being provided with bars 
having a longitudinal slot or space adapted to receive 
slides carrying the beam, in order that the propelling 
power of the cable may be effectively communicated to 
the cars. 

Automatic Signal. — David Vinton, 

Jr., and Frank H. Vinton, Williamsburg, Mich. A 
revoluble signal is held on a post at the side of the 
track, in connection with a wheel or drum, levers, and 
a rod, cord, or wire connections leading each way, 
adapted for operation by trip devices actuated by pass- 
ing trains, whereby the signal will be alternately shifted 
to danger and safety by trains moving along the track. 



Agricultural. 

Plow.— John Clay, Sedalia, Mo. An 

upright is rigidly secured to the inner face of the share 
bar or land side, and the heel of the plow beam is 
pivoted to the under side of the share bar to the rear 
oF the upright, a cleat of novel construction being pro- 
vided whereby the beam may be held in any desired 
position by being locked to the upright, the beam being 
readily elevated or depressed as desired. 

Draught Equalizer.— Jonas P. Mc- 
Dowell, Foote, Iowa. This is a device especially 
adapted for attachment to the tongues of harvesters, in 
connection with which three or more horses may be 
employed, the invention being an improvement on a 
former patented invention of the same inventor. 



Windmill. —Frank L. Butler, Con- 
cordia, Kansas. This windmill is designed to permit 
the wheel to run with great uniformity of speed in any 
wind, its construction being such that the operator can, 
by arrangement of a weight and adjusting the tension 
of a spring, regulate the vane in such a manner that the 
latter will cau^e the wheel to turn out of the wind 
whenever the wind increases above a certain velocity. 

Wire Rope Tramway. —George W. 

Pickett and Abel W. Pickering, Portland, Col. This 
tramway is for conveying coai, ores, or water from 
mines, and other similar uses, and is made by a novel 
arrangement of wire cables, buckets, and loading and 
dumping devices, to be capable of operating either by 
means of the weight of the material conveyed or by 
external power. 

Valve and Spraying Device.— 

Isaac H. Webb, Oil City, Pa. This invention covers an 
apparatus for cleaning the paraffine from the rock and 
walls of oil wells, and operates by spraying the fluid 
from the tubing on to the rock and walls of the well, the 
same apparatus being also adapted to steam the rock 
by making steam connections v ith the tubing. 

Tank Heater.— Joseph C. Goodrich, 

Grinnell, Iowa. This heater has a drum body adapted 
to fit upon the edges of the tank, the drum having a cap 
or cover with a smoke stack, and the fire pot is adapted 
to be removed bodily from the drum or heater body for 
replenishing the fire, the invention being an improve- 
ment on 'the ordinary form of patented tank heater. 



MlHcellaueous. 

Burglar Alarm. — Caleb C. Reid, 

New Burnside, 111. Combined with a bell is a clock 
mechanism having on its escapement shaft a hammer 
and an arm, a pivoted trigger with hooked end being 
adapted to engage a pivoted arm, the trigger being 
operated by the opening of a door or window, the device 
being one which can be set to ring for a longer or 
shorter time as desired. 

Boot or Shoe Heel. — Ernest A. 

Munger, Beaver Dam, Wis. This heel is formed of two 
sections or plates, with a cushion interposed between 
them, connections extending between the plates and 
movably secured to one of them, projections on op- 
posite sides entering the cushion, giving a vertical and 
a backward and forward yielding or spring, avoiding 
all shock and jar in walking. 

Sash Cord Guide.— Abram S. Schel- 

linger, Trenton, N. J. This invention provides a 
sheave case, a block, and a locking pin, so arranged 
that by inserting the pin between the case and the block 
and giving it a quarter turn the case will be locked to 
place, whereby the sheave case can be readily secured 
in place without special tools. 

Show Case. — Andrew B. Shipman, 

Columbus Junction, Iowa. This is a revolving show 
case more particularly designed for cigars and tobacco, 
and is polygonal in form, with a door in each panel, 
and has an alarm attachment applied to each door. 

Trace Carrier. — Hiram Robison, 

Garwood, Pa. This is an apertured plate with upwardly 
projecting hook and socket above the hook, in com- 
bination with a tongue, for supporting the traces of a 
harness for convenience in harnessing, and also to 
prevent the trace from trailing when the horse is de- 
tached from the vehicle. 

Cement Sink.— John Moore, East New 

Durham, N. J. This invention relates to the construc- 
tion of wash tubs, sinks, etc., of cement, a metal 
skeleton or frame being used composed of a'continnous 
metal cap strip arranged to form an outside protector to 
the rim to keep the cement from being chipped, an in- 
terwoven wire netting being embedded within the 
cement and serving to anchor the metal cap strip and 
stiffen the vessel. 

Kitchen Cabinet. — John N. Ball, 

Kansas City, Kansas. In connection with this cabinet 
there is arranged an ironing board and attachments in 
such manner that when not in use they may be moved to 
a position out of the way, the space within the cabinet 
being available for the stowage of numerous articles. 

Garment Support. — Clarence R. 

Arnold, Wellsville, Ohio. This is a device consisting 
principally of a holder, clasp, and sliding hinge con- 
necting the clasp and holder, designed to effectually 
clamp a garment and support it without danger of tear- 
ing or otherwise injuring the material. 

Game Attachment for Tables.— 

Joseph A. R. Studwell, Brooklyn, N. Y. This device 
consists of a plate or disk with radial arms projecting 
from its periphery, whereby the top of the table may be 
divided into a series of compartments for use as a game 
table and restored to its normal condition when 
de?ired, without marring the most highly polished sur- 
face. 
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All books, app.,etc, cheap. School of Electricity, N.Y. 

" How to make a patent pay." See adv. p. 300, Nov. 9. 

Best Ice and Refrigerating Machines made by David 
Boyle, Chicago, 111. 140 machines in satisfactory use. 

Wanted— To sell on cora'n, patented articles of merit. 
Address S. R. Richardson, 604 Brie Ave., Philadelphia. 

Capita 1 wanted to perfect a valuable invention. Ad- 
dress Mrs. C G. Wilcox, Junius, Seneca County, N. Y. 
Mill Property and Power/or Sale. 

Situated at Rockaway, New Jersey, 38 miles from New 
York, on the line of the Delaware, Lackawanna & 
Western Railroad, and a branch of the Central Rail- 
road, connecting with both railroads immediately at 
the entrance to the property, containing twelve acres of 
land. 

The rolling mill is nearly new, and complete with an 
equipment of rolls, furnaces, engines, turbine wheel, 
hammer, heater, etc. There are twodistinct water pow- 
ers, suitable for silk or other factories, three dwellings, 
shops, offices, etc., in complete repair, and a new stone 
dam across a branch of the Passaic River, making it one 
of the most desirable mill sites in the State. Any reason- 
able amount can remain on mortgage. Terms easy. Ap- 
ply to William A. Torrey, 6 Wall Street, New York. 

For best hoisting engine. J. S. Mundy, Newark, N. J. 

Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, air 
pumps, acid blowers, filter press pumps, etc. 

For the latest improved diamond prospecting drills, 
address the M. C. Bullock Mfg. Co., Chicago, 111. 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N.J 

The Holly Manufacturing Co., of Lockport, N. Y., 
will send their pamphlet, describing water works ma- 
chinery, and containing reports of tests, on application. 

Tuerk water motors at 12 Cortlandt St., New York. 

Screw machines, milling machines, and drill presses. 
E. E. Garvin & Co., Laight and Canal Streets, New York. 

Packer Ratchet Drills are drop forged from Norway 
iron and bar steel. Billings & Spencer Co., Hartford.Conn. 

Bubber Belting, all sizes, 77}4 P er cent from regular 
list. All kinds of Rubber Goods at low prices. John W. 
Buckley, 158 South Street. New York. 

For low prices on Iron Pipe, Valves, Gates, Fittings, 
Iron and Brass Castings, and Plumbers' Supplies, write 
A. & W. S. Carr Co., 138 and 140 Centre St., New York. 

Steam Hammers, Improved Hydraulic Jacks, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 

Safety Elevators, steam and belt power ; quick and 
smooth. The D. Frisbie Co., 112 Liberty St., New York. 

" How to Keep Boilers Clean." Send your address 
for free 96 p. book. Jas. C. Hotchkiss, 120 Liberty St., N. Y. 

Magic Lanterns and Stereopticons of all prices. 
Views illustrating every subject for public exhibitions, 
etc. $W A profitable business for a man with small capi~ 
tal. Also lanterns for home amusement. 180 page cata- 
logue free. McAllister, Optician, 49 Nassau St., N. Y. 

For the original Bogardus Universal Eccentric Mill, 
Foot and Power Presses, Drills, Shears, etc., address J, 
S. & G.F.Simpson, 26 to 36 Rodney St., Brooklyn, N. Y. 

Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
Works, Drinker St., Philadelphia, Pa. 

8^~Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 
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HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters, 
or no attention will be paid thereto. This is for our 
information, and not for publication. 

References to former articles or answers should 
give date of paper and page or number of question. 

Inquiries not answered m reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all, either by letter 
or in this department, each must take his turn. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be bad at the oflice. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

minerals sent for examination should be distinctly 
marked or labeled. 



(1513) W. H. R. writes: 1. In reading 

directions for photo-zinc etching it said. " After de- 
velopment, ink up the plate with a fine-grained roller 
charged with a stiff transfer ink. 1 '' Of what composi- 
tion is such a roller made? Does it mean a printer's 
roller? What is the formula for a " stiff transfer ink"? 
A. It is a leather-covered roller. The formulae for suc- 
cessful printing inks are practically trade secrets. Yon 
should buy the ink of a reliable maker. 2. Give me the 
properstrengthof an etching solution for photo-zinc 
etching. A. Use a three per cent acid solution. 3. 
Can I make plates ready for the press after they are 
etched, or do they require further manipulation? A. 
They are ready for use after etching, although they will 
stand retouching to almost any extent. 

(1514) W. W. asks for information in 
regard to the manufacture of the enameled- brick, 
especially how the enameled surface is obtained. Also 
for reference to literature or the subject, if there exists 
any such. A. Bricks are enameled by being dipped 
into a slip composed of finely ground enamel suspend- 
ed in water. They are then dried and fired a second 
time. We refer you for brick making to "Brick and 
Tile Book," by Dobson, $2.50, and "Bricks, Tiles, and 
Terra Cotta," by Davis, $5. 

(1515) A. L. H. writes : I notice by one 

of our papers that "bubble" parties are the rage in 
England; that the bubbles are made of oleate of soda 
and glycerine; and that they are very strong, will roll 
along the floor, and will last for days, I think there 



must be some ingredient in the receipt, as I cannot 
make the bubbles any stronger than with soap. Will 
youkindly look into the matter and advise through 
your valuable columns? A. In our Supplement, No. 
495. a number of receipts are given. All success depends 
on the purity of the soaps and glycerine, and a good mix- 
ture is very hard to make. In our Supplement, No. 
654, you will find further information on bubbles. 

(1516) M. (t. B.— 36 feet 1 inch pipe or 

27 feet IK inch pipe will make a boiler of 1 h. p. See 
Scientific American Supplement, No. 702, for 
plans and description of small pipe boilers. 

(1517) A. W. P. asks: 1. What are the 

agencies that cause granite to decay? A. Water and 
changes of temperature, and especially frost. 2. Is there 
any chemical or Bubstance that would eat into granite, 
same as acid would in metal? A. No. The nearest ap- 
proach would be hydrofluoric acid, which would attack 
it unevenly. 3. Is it possible to melt rock? A. Many 
kinds are fusible, melting to a more or less perfect glass. 

(1518) E. R. asks : Can you inform me 

through your correspondence column of a simple and 
thoroughly effective method of making connection on 
carbon pole of Leclanche battery? The carbons I use 
are electric light pencils, and the connection corrodes. 
Don't want to have to drill holes in carbons if it can be 
helped. A. Heat the carbon rods at the ends only, and 
fill the pores with paraffin, then cast lead caps around 
the paraffined ends. 

(1519) G. D. — You may anneal hard 

steel castings by heating in a slow fire to a full red heat, 
then cover up the fire with casting in it with ashes and 
allow the fire to die out. This maybe done in the 
forge at night to good advantage. There is nothing 
better than salt water for hardening. Good steel and 
proper forging are necessary. 

(1520) J. B. asks the simplest and most 

reliable way to test the quantity of lime in flint, the 
flint having been calcined and ground? A. Treat with 
hot muriatic acid, diluted with an equal volume of 
water, filter, wash, and weigh residue. The insoluble 
residue i6 flint. 

(1521) S. T. W. asks : 1. Please mention 
a good balloon varnish, and receipt for same? A. The 
best is made by boiling down linseed oil as a body. 
Procure any first class article. Apply in successive 
coats. 2. In which paper have you published directions 
for building a canvas canoe? I wish to use common 
canvas for canoe. A. See Supplement. No. 216. 3. 
What shall I use to make it waterproof? A. Paraffin 
applied hot to the perfectly dry canvas when in place 
is excellent. 4. In looking over an old number of the 
Scientific American, June 28, 1873, I found a receipt 
for making nitro-glycerine among the answers to cor- 
respondents. I tried it, using only a few drops, but had 
no success. The receipt was : Mix equal quantities of 
nitric and sulphuric acids, and add 1-6 their weight 
of glycerine. Where am I wrong? A. You may have 
made it without knowing it. See Supplement, No. 
243, for process of manufacture. 5. What book gives 
directions for making a gas balloon? A. You will find 
many articles on ballooning in our Supplement. Un- 
bleached cotton sheeting is a good basis, to be varnished 
until gas tight. 

(1522) N. B. F. asks for a receipt for 

making a white ink such as card writers use for writing 
on a black card? A. Rub up Chinese white with solu- 
tion of gum arabic. Settle the exact proportions by 
trial. For writing in white on blue paper, use a solu- 
tion of oxalic acid (poison). This bleaches the paper 
and makes an indelible white mark. 

(1523) S. J. O'B. asks : Are mica, steatite, 
or talc, and asbestos non-conductors of electricity? A. 
In the ordinary sense of the word they are non-con- 
ductors. 

(1524) G. W. R. K. asks : 1. Can a ring 

bone on a colt be cured, and what is the treatment? A. 
Apply wet cloths for three days, removing at night. 
Then mix one drachm bin-iodide of mercury with one 
ounce of lard and rub one-half well into the affected 
part for ten minutes. Tie up the colt's head for a few 
hours, wash off with soap and water on the next day, 
and daily thereafter anoint the part with lard or oil 
for a week: then apply the rest of the ointment and 
repeat treatment as above. It may not yield to any 
remedies ; you should consult a competent veterinary 
surgeon. 2. What is the test for finding copper or iron 
in rock? A. A mineral containing iron in any quantity 
becomes magnetic if powdered and heated in the reduc- 
ing flame of the blowpipe on charcoal. Copper may 
be tested for with a borax bead; if a little powdered 
mineral is dissolved in it, and the bead is treated on 
charcoal with tin in the reducing flame of the blow-pipe 
it turns red and opaque, if copper is present. 3. Is cop- 
per or iron found in red rock like inclosed ? A. It con- 
tains a little iron ; probably no copper. 

(1525) I. Gr. asks : Can you give me 

any information in regard to polishing platina? I find 
trouble in getting a good polish on same. A. Try 
scouring it with rotten stone, afterward polishing with 
whiting. Burnishing gives a good finish. 

(1526) F. Z. writes: If I were to con- 
fine an explosive mixture of air and gas in a cylinder or 
sphere and heat it, at what temperature would it ex- 
plode, due to the igniting of the mixture? A. The 
degree at which ignition would occur depends on the 
pressure. It would be nt about a red heat. 

(1527) F. J. D — You are a little mixed 
in regard to the Eiffel tower resting with as light a 
weight at bottom as a man in an arm chair. Its whole 
weight rests solidly upon the four foundations. But 
there were hydraulic presses arranged, one within the 
base of each of the four legs, to adjust the vertical posi- 
tion of the tower in case of unequal settlement of the 
foundations. 

(1528) W. H. F. — F©r storage battery 

see Scientific American, vol. 61, p. 22, and Supple- 
ment, Nos. 322, 323, 517, 688. 

(1529) C. A. T. W. — The samples are 

ferruginous clays, of no value except for brickmaking, 
etc. 
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TO INVENTORS. 

An experience of forty years, and the preparation of 
more than one hundred thousand applications for pa- 
tents at home and abroad, enable us to understand the 
jaws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be had on application, and persons 
contemplating the securing of patents, either at home or 
abroad, are invited to write to this office for prices, 
which are low, in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO., office Scientific American, 361 Broad- 
way, New York. 



INDEX OF INVENTIONS 

For which Letters Patent of the 
United States were Granted 



November 5, 1889, 



AND EACH BEARING THAT BATE. 



ISee note at end of list about copies of these patents.] 



Acid, purifying acetic, Bang & Ruffin 414,277 

Adding machine, L. C. Smith 414,335 

Adjustable stand, L. R. Harsha 414,214 

Advertising and cigar lighting caster, D. E. Ter- 

rill 414,342 

Air moistener, Bailey & Dimmick 414,179 

Alarm. See Burglar alarm. 

Amalgamator, N. L. Raber 414,581 

Anaesthetics, device for administering, M. B. 

Smith 414,454 

Animal trap, E. E. Seeley 414,1431 

Ash pan'cleaner, A. H. Smithson 414,455 

Awning frame, C. T. Ward 414,616 

Axle journal, car, M. Hamlin 414,530 

Axle lubricator, car. J. N. Dewey 414.195 

Axles, journal bearing for car, W. O. Dunbar. 

414.301, 414,302 
Bag. See Security bag. 
Balances, self-adjusting counter, G. M. Herrick. . 414,642 

Bale tie machine, A. Henley 414,410 

Bale tie machine, J. E. Morse 414,430 

Band cutter, A. W. Storer 414,457 

Bark, stacking, F. Gehrke 414,516 

Barrel cover, C. F. Heins 414,409 

Battery. See Electric battery. Secondary bat- 
tery. 

Battery carbon, C. A. Hussey 414,317 

Battery plates, machine for the manufacture of 

secondary, H. H. Carpenter 414,288 

Bearing, shaft, C. E. Hyde ... 414,221 

Beds, machine for punching strips for spring, M. 

V. B. Hill.: 414,314 

Beer cooling apparatus, J. S. Cooke 414,193 

Bell, electric, Cox-Walker & Swinton 414,612 

Belt, galvanic, W. Laughton 414,668 

Beveling shears, power, J. Knight 414,2?5 

BiscuiL cutter, H. T. Sidway 414.452 

Blacking box holder, L. N.Clayton 414,291 

Blasting plug, J. H. Holsey 414,540 

Bobbin, E. Adt 414,474 

Body cooler, E. B. Magill . . 414,558 

Body cooler and fever reducer, E B. Magill 414,559 

Boiler. See Steam boiler. 

Bolt, P. J. Dreeland 414,383 

Bolt, S. N. Park 414,570 

Bone furnace, ground, E. Urbain 414.608 

Book case or stand. Price & Bittong 414.580 

Book rest, J. P. Findley 414,392 

Books, making memorandum, J. Cussons 414,500 

Boot or shoe, Allen, Jr., & Makepeace 414,;i60 

Bottle protector, A. H. Kelton 414,417 

Box. See Cigarette box. folding box. Lunch 
box. Miter box. Musical instrument box. 
Paper box. 

Box fastener, J. T. Gardner 414,635 

Box fastening, M. Rubin 414,590 

Box finishing machine, L. M. Meyer 414,426 

Brace. See Razor brace. 

Brake. See Car brake. Spinning spindle brake. 
Vehicle brake. Wagon brake. 

Brake for electric trucks. Pflngst & Bemis 414,575 

Brake system, electric train. II. W. Leonard 414,418 

Brick sanding machine, L. Roll 414.329 

Brush bodies, machine for boring, M. Young 414,471 

Brush, scrubbing, Day & Dimmer 414,379 

Buckle, C. R. Harris (r) 11,03'.) 

Buckle, J. D. & S. H. Hartley 414,407 

Buckle, T. B. Magruder etal... 414,560 

Buildings, construction of, M. Covel 414,294 

Burglar alarm, A. A. Goucher 414,308 

Burner. See Gas burner. Gas regulating burner. 

Button display board, A. E. Gardner 414,515 

Buttonhole cutter. V. Halbehann 414,528 

Buttonhole strip and making the same, J. Stone.. 414,602 
Cabinet, commode, wardrobe, and invalid chair, 

combined, A. Hardie 414,309 

Cable carrier, A. B. Arnold 414,481 

Caisson, pneumatic, W. M. Patton 414,244 

Car brake. J. R. Hicks 414.537 

Car- brake and starter, J. Rosa 414.589 

Car coupling, J. Bender 414,368 

Car coupling. L. B. Harris 414,531 

Car coupling, R. Lemasters 414,618 

Car coupling, E. J. Leyburn 414,230 

Car coupling, J. Timms 414,268 

Car coupling, J. R. Titus 414,607 

Car seat lock, W. Coble, J r 414,293 

Car service, tower wagon for electric street. T. L. 

Johnson 414.2-.J2 

Car stake. Walker & Bradford 414,613 

Car starter and brake, W. A. Barker 414,183 

Car stopper, cable. F. Espel 414,304 

Car, vestibuled railway, A. G. Leonard.. 414.228 

Car wheel. W. Joslin 414,223 

Car wheels, machine for making, H. F. Mann 414,423 

Cars, gripping device carrier and attachments 

thereto for cable railway, A. Troy man 414,269 

Carburetors, device for supplying and measuring 

air for, E. B. Badlam 414,276 

Card case and cribbage board, combined playing, 

S. Bretzfleld 414,490 

Carding engines, mechanism for feeding, G. A. 

A 1 lison 414,361 

Carriage, child's, H. Pladeck 414,577 

Carriage coupling, E. I. Tennant 414,341 

Carrier. See Cable carrier. Pipe carrier. 
Case. See Book case. 

Cash indicator and recorder, B. P. Wagner 414,611 

Cash indicator and register, J, H. Patterson 414,442 



Cash indicator and register, J. H. Patterson et al.. 414,441 
Cash indicator, register, and recorder, Patterson 

& G rimes 414,440 

Caster, furniture, A. M. Swan 414,603 

Catch, spring, H. M. Hinsdill 414,217 

Chain, drive, E. S. Jennings 414,416 

Chandeliers, pressure regulator and yoke for gas, 

J. N. Chamberlain '. 414,493 

Change delivery apparatus, D.S.White 414,466 

Chopper. See Cotton chopper. 

Churn, H. W. Crail 414.632 

Churn. H. Felt 414,506 

Churn, A. Gustlin , 414,212 

Churn, A. L. Montague 414,238 

Churn dasher, J. T. Hart 414,532 

Cigar wrapping machine, J. T. Pennycook 414,572 

Cigarette box, E. A. Hoen 414,538 

Cleaner. See Ash pan cleaner. Grain cleaner. 

Clutch, friction, Young & Davis 414,273 

Clutch mechanism, G. A. Goodson 414,402 

Coal dust feeder, E. Pait 414,322 

Coal, machine for washing and separating or grad- 
ing. P. C. Forrester ... 414,393 

Coffee or tea pot, E. Shobe 414,596 

Coffin fastener, C. E. Richards 414,326 

Collar, horse, F. B. Hibbard 414,313 

Collar pad, horse, T. Fitzgerald 414,305 

Color, form, and number boord, C. E. Boss 414.371 

Combing machine, EL Lever 414,555 

Composing stick, W. H. Price, Jr 414,254 

Condenser, F. J. Weiss 414,618 

Cooler. See Body cooler. Milk cooler. 

Corset, C. B. Howd 414,542 

Corset steel, A. Ottenheimer 414,567 

Cotton chopper, J. B. Ammons 414,477 

Cotton chopper and cultivator, combined, A. W. 

Weatherly 414,617 

Cotton gin.T. C. McLendon 414,431 

Cotton scraper and cultivator, combined, J. A. 

Chamness 414,630 

Counter for stores, packing, H. T. Simmons 414,453 

Counting apparatus, F. R. Phillips 414,325 

Coupling. See Car coupling. Carriage coupling. 
Thill coupling. 

Crate or fruit case, E. L. Willits 414,622 

Cream separator, centrifugal, S. Jonsson 414,644 

Crocheting or overseaming machine, Merrow & 

Stedman 414,234 

Cultivator. C. W. Clark 414,290 

Cup. See Oil cup. 

Cutter. See Band cutter. Biscuit cutter. But- 
tonhole cutter. Paper cutter. 
Cutter head for matching lumber, C. E. Zimmer- 

mann 414,473 

Dental mallet, W. E. Wells 414,353 

Derrick, J. O. Brown 414.284 

Derrick, traveling, O. Holm 414,218 

Desk, S. Groeg 414,404 

Die. See Last die. Matrix making machine die. 
Digger. See Potato digger. 

Dish, baking, M. H. Holcomb 414,413 

Dish washer, J. Ij. Barnes 414,279 

Dish washer, F. S.Miller 414,562 

Distilling oils and oleaginous substances, L. Stev- 
ens 414,601 

Door check, J. Conn 414,495 

Door lock, O. Seely 414,333 

Door lock, sliding, O. Seely 414,332 

Door mat metal, G. S. Chase 414,375 

Door spring, E. F. Baude 414,367 

Door spring, A. Dudden 414,384 

Draught equalizer, J. P. McDowell — , 414,432 

Drawer pull, II. C. Andross 414,625 

Drier. See Fruit drier. 

Drill blade, expanding, T. Herberg 414,411 

Duplicating apparatus, automatic, G. H. Davis.... 414,378 

Dynamometer, H. C. Spaulding 414,598 

Egg beater, Ij. Nelleson 414,566 

Egg case fillers, machine for making, C. A. Miller, 414.427 

Electric battery, J. A. Barrett 414,627 

Electric battery, C. A. Hussey 414,220, 414,318 

Electric conductors, spring switch for overhead, 

C. J. Van Depoele 414,609 

Electric currents, meter for alternating, O. B. 

Shallenberger 414,595 

Electric generators, ring armature for.G. Pfann- 

kuche 414,245 

Electric machine, dynamo, W. Seafert 414,659 

Electric machines, time recording device for 

dynamo, H. C. Spalding 414,339 

Electric motor trolleys, switch for, W. Christy 414,289 

Electric resistance indicating device, Haskins & 

Scribner 414,310 

Electric signal and brake device, J. F. & C. A. 

Cox 414,295 

Electric wire conduit, Richards & Hall 414,327 

Electrical distribution by alternating currents, 

system of, J. Hopkinson 414.541 

Electrical regulating apparatus, H. J. Conant 414,191 

Elevator, W. W. Dingee 414,380 

Elevator bucket, W. G. Avery 414,483 

Embroidery frame, C. E. Bentley.... 414,184 

End gate fastening, George & McGinness 414,395 

Engine. See Rotary engine. 

Engraving machine, G. M. Guerrant 414,526 

Evaporating apparatus, J. W. Norton 414.436 

Evener,. four-horse, W. McGregor 414,433 

Exhibiting goods, stand for, W. Bardsley 414,181 

Fabrics, ornamenting the edges of, J. M. Merrow. 414,233 

Fabrics, finish for. J. M. Merrow 414,236 

Fare collector, passenger. A. W. Berne 414,185 

Feeding and watering poultry, device for, D. Y. 

Hallock 414,405 

Fence building mechanism, Peyton & Burnam .... 414,444 

Fence making machine, O. M. Husted 414,319 

Firearm, breech-loading. W. B. Hall 414.213 

Firearm, breech-loading, J. Mason 414,651 

Fire escape. H. Allgrove 414,476 

Fire escape, Fenner & Lee 414,391 

Fire escape, L. E. Morrison 414,429 

Flue stopper or cover, , I. Roebuck 414,328 

Fly paper, sticky, O. & W. Thum 414,606 

Folding box, C. Schwartz 414,450 

Fork. See Hay fork. 
Frame. See Awning frame. 

Fruit drier, G. & F. Frick 414.206 

Fruit drier, portable. A. H. Strickler et at 414,458 

Furnace. See Bone furnace. Heating furnace. 
Puddling furnace. 

Furnace, G. H. Taylor 414,604 

Furnace for roasting or otherwise treating granu- 
lar or pulverulent materials, E. Langen 414,552 

Furnaces, apparatus for charging ingots, etc., in- 
to, J. W. Anderson 414,478 

Furnaces, regulating device for the distributing 

pipesof hot air.T.G. Wanless 414,349 

Furniture, fastening for slatted, S. W. Peregrine.. 414.573 
Fuse for blasting, percussion, F. L. & H. Tirmann 414,662 
Gauge. See Lantern gauge. Pencil sharpening 
gauge. 

Galvanometer, J. E. Lock wood 414.422 

Game, W. O. Pierce 414,252 

Gas and air mixer, H. Klahre 414, MS 



Gas burner, J. Baker 414,180 

Gas generating apparatus, W, S. Wright 414,470 

Gas governor, G. H. Gregory 414,525 

Gas pressure reducing station for streets, J. C. 

Conroy 414,498 

Gas regulating burner, G. H. Gregory 414,638 

Gate, T. K. Young 414,472 

Generator. See Steam generator. 

Glass polishers, spindle of, Schefold & Penn 414,258 

Glassware, machine for finishing, H. Semple 414,451 

Glassware, manufacturing, D.C.Ripley 414,586 

Glue, etc., compound to be used as a substitute 

for, Russell & Herrinton ,. 414,257 

Grain binder caster, S. Albright 414,475 

Grain cleaner, O. M. Morse 414,431 

Grain cleaning machine, J. C. Fisher ... .... 414,510 

Grain rule, J. Barker 414,365 

Grain shocking machine, J. Bomgardner 414,282 

Grate front, W. B- Fitch 414,202 

Griddle, cake, H. Burt 414,285 

Grinding machine, rotary, W. J. McGehe 414,565 

Guard. See Hat guard. Railway foot guard. 

Gun, animal, W. C. & S. Foreman 414,306 

Hammock head rest, T. Humphrey 414,316 

Hanger. See Shaft hanger. 

Harrow, A. P. Vance 414,270 

Harvester, corn, R. S. Rinker 414,658 

Harvester, grain, L. W. Noyes 414,241 

Hat guard, Fif e & Bleha.... 414.507 

Hat pouncing machine, J. B. Howe 414,415 

Hat pouncing machine, J. C. Wilson 414,355 

Hay fork, harpoon, J. S. Durning 414,303 

Heater. See Tank heater. 

Heating furnace, regenerative, A. Younger 414,274 

Heel burnishing machine, Home & Lake 414,219 

Heel nailing machine, F. F. Raymond, 2d 414.448 

Hinge, R. M.Towson 414,461 

Hinge, spring, H. L. Ferris 414,201 

Hoisting machinery, T. C. Walker 414,347 

Holdback, vehicle, G. W. Hawxhurst 414,533 

Holder. See Blacking box holder. Mustache 

holder. Scaffold holder, Tug holder. 
Hollow handled implements, manufacture of, G. 

L. & H. C. Hart 414,215 

Horn, campaign, W. Sellers 414,660 

Horseshoe nails, making, C. D. Rogers 414,256 

Husking implement. R. W. Hubbard 414.543 

Hydrant, W. H. Bootman 414,486 

Indicator. See Cash indicator. 

Ice tongs, J. Sosenhamer 414,338 

Induction coil apparatus, .1. A. Barrett 414,626 

Induction coil for alternating current transfer, 

iron cased, E. Thomson 414.266 

Inhaler, W. S. Worthington 414,358 

Ink feeding device, automatic, Greivenkamp & 

Schleicher 414.639 

Irrigator, lawn, W. Wainwright 414,346 

Jack. See Lifting jack. 

Joint. See Railway rail joint. 

Kiln. See Lime kiln. 

Knitting machine yarn feeding device, J* Bradley 414,487 

Label or stamp protector, G. Frauenberger 414,205 

Ladder, fireman's, W. Moeller 414,237 

Lamp, safety, Davidson & Taylor 414,377 

Lantern gauge, K. D. Scribner 414,594 

Last die, D. F. Lapaugh 414,553 

Latch and lock combined. T. A. Auberlin 414,482 

Leather stretching machine, B. P. Bradford 414,283 

Lemon squeezer, J. A. Cullinane 414,499 

Level, spirit, J. Brakeley 414,372 

Lifting jack, J. Barrett (r) ... 11,038 

Lightning arrester, C. Wirt 414,356 

Lightning arrester, C. I. Young 414,624 

Limekiln, B.T. Warner 414.350 

Limekiln, magazine, D. G. Ormsby 414,437 

Lock. See Car seat lock. Door lock. Permu- 
tation lock. Seal lock. Slat lock. 

Lock, O. H. Gilbert 414,518 

Long filler bunches, machine for making, C. H. 

Haugk 414,216 

Loom for weaving bordered fabrics, Goss & Var- 

ley 414.523 

Loom for weaving double pile fabrics, M. Leech 

etal , 414.646, 414,647 

Loom picking mechanism, J. T. Meats 414,652 

Loom shedding mechanism, Stafford & Poland.... 414,600 

Loom temple, O. Piper 414,657 

Looms, mechanism for operating drop shuttle 

boxes in, E. Barton 414,366 

Lubricator. See Axle lubricator. 

Lubricator, M. Spitzer 414,599 

Lumber, process of and apparatus for drying, G. 

E. Koss 414,201 

Lunch box, folding, M. A. Repelovski 414,585 

Machine brake, J. Wolke 414,469 

Mat. See Door mat. 

Match sale, H. D. Winton 414,467 

Matrices, formi ng, G. A. Goodson 414,521 

Matrix making machine, G. A. Goodson — 414,399, 414,400 
Matrix making machine die, G. A. Goodson, 

414,401, 414,636 

Mattress, H. C. Farrell 414,390 

Measuring the height of horses, device for, H. 

Lowe 414,232 

Mechanical movement, M.W.Foster 414,512 

Mechanical movement, Hattersley & Hill ... . 414.641 

Mechanical movement, L. W. Morse 414,564 

Metal, apparatus for tapping molten. G. W. Goetz 414.397 

Metallic vessel, S. H. Grimm 414.211 

Metallic wheel, W. P. Bettendorf 414.369 

Milk cooler, W. W. Mallery 414,561 

Mill. See Windmill. 

Miter box. W. S. Herrington 414,412 

Miter box. L. W. Jacobs 414,544 

Miter box. M. C. Patrick 414,655 

Mixer. See Gas and air mixer. 

Moulding apparatus, C. W. Pierce 414,576 

Mouldings, composition of matter for, P. E. 

Gonon.... 414,208, 414,209 

Mop head, E. Beach 414,629 

Mop wringer, E. Beach 414,628 

Mop wringer, A. M. Burnham. 414,189 

Motion, device for converting, G. A. Goodson 414,637 

Motor. See Water motor. 

Musical instrument box or case, W. B. Loring 414,231 

Mustache holder. R. W. Hess 414,535 

Nail making, distributing, and driving machine, 

F. F. Raymond. 2d 414,582 

Necktie fastener, O. A. Hanford 414.406 

Numbering head. F. W. Wicht 414.R64 

Nut for screw bolts, R. S. Gladding 414,519 

Oil cup, E. D. Bangs 414,'278 

Oranges, machine for wrapping, T. W. Moore 414,428 

Ore concentrator, T. R. Gamier 414,394 

Ores from residuum, apparatus for reclaiming, J. 

M. Lee 414.554 

Organ pallet, G. O. Girardin 414,;i96 

Organ pedal, W. Doherty 414,501 

Pad. See Collar pad. 

Pail, dinner. C. H. Bailey 414,363 

Paper box. C. Ij. Lockwood 414,321 

Papers, combined cover and binder for, H. J. 

Welch 414,352 



Paper cutter, M. T. Baldwin 414,669 

Paper cutting device. C. B. Stilwell 414,264 

Paperhangers 1 cutting boards, attachment for, J. 

Marks 414,424 

Paper, making wrinkled or rough surfaced, W. 

Ijysle 414.557 

Pawl and ratchet mechanism, L. J. Jones 414,545 

Pegging machine, J. F. Davey 414,501 

Pencil sharoener. M. W. Walker 414.463 

Pencil sharpening gauge and point protector, G. 

F. W.Holman 414.414 

Pepsin by dialysis, purifying. J- B. Russell 414,591 

Permutatiob lock, G. M . Douglass 414,381 

Permutation lock, E. C. Smith. 414,261 

Pianos, key bottom for. C. Brambach 414,488 

Pile or timber. G. Phillips 414,250, 414,251 

Pillow, spring, W. H. Lewis 414,229 

Pipe carrier, H. W. Patterson 414,448 

Pipe cutting device. C. M. Carnahan 414,287 

Pipe, machine for making spiral, G. R. Green 414,524 

Pipe moulding apparatus. W. A. Palmer 414,569 

Planing machine, floor, Albee & Hedden 414,375 

Planing machine, metal, J. S. Detrick 414.503 

Planter, corn, T.S. Valentine, Sr 414.345 

Planter, hand, W. L. Kling 414,320 

Planter, seed, W. D. Lindsley 414,420 

Plate or dish washer, T. A. Pudan 414,446 

Platform. See Well and cistern platform. 

Plow, J. Clay 414.376 

Plow, A. Hohlbauch 414,539 

Plow, Z. E. Stone 414.456 

Pocketbook, M. F. Langfeld 414,226 

Pot. See Coffee or teapot. 

Potato digger, W. A. Pinkney 414,656 

Printing machines, mechanism for cutting and 

feeding paper for, J. A. Dear 414,299 

Printing press cutting and feeding mechanism, 

W.Scott . 414,593 

Printing surface compound, A. J. Parker 414,571 

Projectile, S. H. Emmens 414,387, 414,388 

Propelling and steering boats, I. David 414,298 

Protector. See Bottle protector. Label or stamp 
protector. 

Puddling furnace, rotary, G. Lindenthal 414,556 

Pulley, Gorham & Graham 414,307 

Pulley, expanding, W. G. Finlay 414.508 

Pulley, split, D. Argerbright 414,480 

Pump, J. Bean 414.667 

Pump, sirup, J. S. Fowler 414,513 

Punching or striking machine, coin-operated, G. 

F. W. Schultze 414,330 

Railway foot guard. T. A. Griffin 414.211) 

Railway pulley, cable. J. Walker 414.614 

Railway rail joint, J. M. & S. B. Moody 414,239 

Railway rail joint, J. W. Walsh 414,348 

Railway signal, automatic, A. B. Snyder 414.337 

Railway signal, automatic. D., Jr., & F. H. Vinton 414,262 

Railway signal, electric. W. P. Kookogey. 414.645 

Railway slot closer, S. F. Leake 414,227 

Railwaysteam heating pipes, coupling for, R. I. 

Hampton 414,640 

Railway switch. J.- E. Robinson 414,587 

Railways, trolley for electric, J. M. Reams 414,583 

Razor brace. F. Kampf e et at 414,547 

Razor stropping device, A. D. Ray 414,447 

Reel. See Ticket reel. 
Regulator. See Watch regulator. 

Roofing, sheet metal, Snyder & Belding 414.661 

Rotary engine, W. P. Akers 414.359 

Rotary engine, Cook & Hinchman 414,192 

Rotary engine, J. B. Rhodes 414,255 

Sandpapering machine, A. K. Hatteberg 414,408 

Sash fastener, I. T. Price 414,579 

Sawing machine, wood, M. W. Lipe 414,421 

Scaffold holder, swinging, C. W. Fisher 414,634 

Scales, weighing, A. T., Jr.. & H. B. Nye 414,242 

Scraper and grader, road, J. C. Gordon 414,522 

Screw cutting tool, J. E. Woodbridge 414,357 

Screwdriver, J. Weiss 414,619 

Seal lock, Ten Eyck & Green 414,605 

Secondary battery, H. G. Osburn 414,438 

Security bag or pouch, C. A. Preston 414,253 

Seeding machine, W. D. Lindsley 414,419 

Separator. See Cream separator. Steam sepa- 
rator. 

Sewing machine, T. Gaquin, Jr 414.514 

Sewingmachine feeding mechanism, J. Forbes.... 414.20.; 
Sewing machine shuttles, cop holder for, C. E. 

Wilkinson 414,351 

Shaft hanger, adjustable, C. M. Brandt 414,4*9 

Shaft support, Bishop & Miller 414,186 

Shaft support, Noot & Ryder 414,435 

Shaving case, travelers', R. M. Weeks 414,465 

Shears. See Beveling shears. 

Shell, S. H. Emmons 414.389 

Ship's rigging, G. D. Coleman — .... 414,631 

Shirt, G. D. Eighmie 414,197. 414.198 

Shirtsleeve, G. D. Eighmie 414,199 

Signal. See Electric signal. Railway signal. 
Size for yarns and fabrics, compound for addition 

to, J. W. Wattles 414,351 

Slat lock and bed stay, A. E. Clevett 414,292 

Sled, J. D.Thomas 414,459 

Sodawater, etc., dispensing apparatus for, T. I. 

Witting 414,272 

Soldering apparatus, tinner's, L. R. Blackmore.... 414.370 

Speed, change of, C. E. Patric 414,324 

Spinning frame traveler cleaner, W. E. Sharpies.. 414.259 

Spinning machine top roll, W. T. Kellogg 414,224 

Spinning spindle brake. J. M. Hetherington 414,536 

Spirometer, coin-released, J. Parker 414,323 

Spooling attacbment, C. Pettit 414,574 

Spring. See Door spring. Vehicle spring. 

Sprinkler, W. A. Denison 414,502 

Steam boiler, E. Gillet 414,207 

Steam engine. R. H. Thurston 414,460 

Steam generator, J. E. Culver 414,297 

Steam separator, W. Burnham 414,373 

Steel direct from the ore, apparatus for the pro- 
duction of, W. F. M. McCarty 414,654 

Stocking, R. M. Appleton 414,479 

Stone, compound for artificial, C. M. Egbert 414,385 

Stone sawing machines, device for supplying 

water and sand to. B. M. & M. R. Hall 414,529 

Stopper. See Flue stopper. 

Stove, straw burning heating and cooking, D. Mor- 
rison 414,563 

Stove for railway cars, heating, McAuley & Fris- 

bie 414,653 

Stovepipe fastening, C. P. Elliott.... 414.200 

Strainer for bilge water, basket. H. P. Norton 414,240 

Stripping machine, cylinder, Paine & Baker, Jr... 414,566 
Switch. See Railway switch. 

Tank heater. J. C. Goodrich 414,398 

Teaching penmanship, appliance for, J. Delay 414,800 

Telegraphs, tell-tale apparatus for ship, Thacke- 
ray & Hurn 414.343 

Telegraphy, quadruple, C. P. Carr 414,492 

Telephone, mechanical, J. C. Bates 414.280 

Tension registering wrench, J. Walker 414,615 

Thermostat, H. B.Thompson 414,267 

Thill coupling, B. W. Conroy 414.497 

Thill coupling, A. V. Smith 414,260 
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Thili coupling, F. R. Wilshlre 

Thill support, W. H. Glendenning 

Threshold. D. Dowd 

Ticket reel, C. D. Grimes 

Tire apparatus, P. Schlosser 

Toilet article, W. B. Gwyn 

Torpedo lauchiue gear, H. P. Elwell 

Toy, R. Teichmann 

Toy bank and coin-operated game, E. Del Valle.. 

Trace fastener. H. W. Getman . 

Track cleaning apparatus. J, E. Fisher 

Trap. See Animal trap. 

Trimming or border for the edges of fabrics, J. 

M. Merrow 

Trousers, device for pressing and stretching, C. 

8. Hirst 

Truck, J. T. Towsley 

Truck, hand, Menard & Weyman 

Truck, turntable and extension ladder, B. B. 

Preston 

Truss. M. R. Barker 

Truss, C. E. Bigelow 

Truss, H. Klingler 

Tube and making the same, W. E. Hill 

Tug, name, J. A. Carmichoel 

Tugholder, A. D. Kimball 

Typewriting machine, J. J. Boyer 

Typewriting machine, C. C. Clark 

Typewriting machine. L. S. Crandall 

Typewriting machine. J. R Robinson 

Valve apparatus, hydraulic, Venn & Smith 

Valve, stop, I. Fisher 

Vehicle, C. M. Blydenburgh 

Vehicle brake, J. Smith , . 

Vehicle running gear, C. C. Hayes 

Vehicle spring, F. P. Conrad 

Vehicle spring, B. M. Soule 

Vehicle, two-wheeled. W. Page 

Velocipede. A. Featherstone 

Velocipede frames, making, L. M. Cottle 

Ventilator for ships, etc., F. H. Wilks 

Vest adj uster. D. W . Baker 

Veterinary incisor cutter, H. Haussmann 

Wagon brake, Wilcox & Williams 

Wagon brake, automatic, Wilcox & Chatfleld 

Wagon reach, P. Andersen 

Warping frames, automatic leash indicator for, 

Patrick & Hasty . 

Washer. See Dish washer. Plate and dish 

washer. 

Washer and wringer, combined. C. A. White 

Washing machine, E. P. Snyder 

Washing machine, G. W. Winters 

Watch.J. W.Cloud 

Watch regulator. F. W. Schimmel 

Water closet or other valves, device for operat- 
ing, A. Stockwell 

Water motor, J. L. Eaby 

Water or gas plugs, expansion box and key for, 

Kallaher & Mulrooney 

Water wheel, J. Bauer 

Weed turner, J. A. Shimp 

Well or cistern platform, T. Reidy 

Wells, combined valve and spraying apparatus 

for cleaning oil, I. H. Webb 

Wheel. See Car wheel. Metallic wheel. Water 

wheel. 

Wheel. M. B Mahurin 

Whistle, W. I. Brigham 

Whistle, air. S. Smith 

Windmill, W. D. Brundage 

Windmill, F. L. Butler 

Windmill, J. Wolke 

Wire rope tramway, Pickett & Pickering 

Wire splice, A, Anderson 

Wood, machine for spirally winding strips of, J. 

MacFarlane 

Wood, preserving, G. Phillips 414,248, 

Woodworking machine, J. K luenter 

Wooden structures, coating for, G. Phillips, 

414,246, 
Wrench. Seen Tension registering wrench. 

Wrench, J. H. Vinton 

Wringer. See Mop wringer. 



414,666 
414.520 
414.38a 
414,403 
414.592 
414,527 
414,386 
414,265 
414,633 
414.517 
414,511 



414,235 

414,315 
414,344 
414,425 

414,578 
414,182 
414,281 
414,550 
414,64.) 
414,286 
414,548 
414,187 
414.4M 
414,298 
414,588 
414.610 
414,509 
414,185 
414,597 
414.534 
414,496 
414,263 
414,439 
414.505 
414.191 
414,621 
414.364 
414,311 
414,665 
414.271 
414,178 

414,243 



414,620 
414,262 
414,623 
414,190 
414.449 

414,340 
414,196 

414,546 
414,484 
414,334 
414,584 

414,464 



414,650 
414,188 
414,336 
414.491 
414,374 
414,468 
414,445 
414,362 

414,649 
414,249 
414.551 

414,247 

414,663 



DESIGNS. 

Carpet. J. S. Meyer 19,399 to 19,402 

Carpet, A. F. Reddie 19,403 

Carpet, G. Urstadt 19,404,19,405 

Ewer, E. J. D. Bodley ... 19.397 

Flower pot, J. G. Whllldin 19,406 

Rug, H. W. Batley 19.396 

Rug, W. G. Wilson 19.407 

Speculum, A. H. Goelet 19,398 

TRADE MARKS. 

Bandages, G.Staber ■ 17,172 

Beer, bottled lager, O. S. Neale 17,169 

Belting, wire lacing for joints for, H. Kerr 17,168 

Beverage, tonic, H. Wise 17.175 

Beverages, alcoholic and fermented, W. L. Home. 17.166 

Boots shoes, and rubbers, G. H. Bowen 17,161 

Cards, playing, Russell & Morgan Printing Com- 
pany 17.182 

Cutlery and edge and other tools, J. Allen & Sons.. 17,160 

Dentifrices, A. Chouet * Co 17,163 

Fertilizers, Lister's Agricultural Chemical Works. 

17,179, 17,180 

Flour, wheat, Wilkinson, Gaddis & Company 17,174 

Flour, wheaten, T.yon, Clement & Greenleaf 17,181 

Liniments, pills, cough sirups or remedy, and oint- 
ment, Willson Bros 17,183 

Medicinal compounds, line of, G. P.Bailey 17,176 

Medicine for the treatment of diphtheria, hay 
fever, catarrh, abscesses, and similar affections, 

A. Peucbot &Co 17,170 

Medicine, headache. W. M. Cleveland 17.164 

Medicine, laxative, H. J. Kelsey & Co 17,167 

Shoes and leggins, B. B. Stimpson 17,173 

Steel in ingots, blooms, billets, and bars, Societe 

Anonyme des Acieries d'Angleur . . 17,171 

Thread, cotton, Les Fils de Cartier-Bresson 17,162 

Tobacco, cigars, and cigarettes, plug chewing and 

smoking, P. H. Hanes & Co 17,165 

Wine sherry, D. Hermanos 17,178 

Yeast powder, Chicago, Chapman & Smith Com- 
pany 17,177 
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Inside Page, ench insertion - - - 75 cents a line. 
Back Page, ench insertion - - - 81.00 a line. 

The above are charges per agate line— about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn- 
ing to appear in next issue. 



USE ADAMANT WALL PLASTER 




It is Hard. Dense, and 
Adhesive. Does not check 
or crack. It is impervious 
to wind, water, and disease 
T germs. It dries in a few 
hours. It can be applied in 
any kind of weather. It is 
in general use. Licenses 
f -1 " granted for the mixing, 
using, and selling. Address 

ADAMANT MFG, CO. 

71 E. Genesee Street, 
Syracuse. N. Y. 



Patent Foot Power Machinery 

Complete Outfits. 

Wood or Metal workers without steam 
power, can successfully compete with 
the large shops, by using our New 
r. A HO II. SAVING Machinery, 

latest and most improved for practical 
shop use, also for Industrial Schools, 
Home Training, etc. Catalogue free. 

Seneca Falls Mfg. Co. 

695 Water Street, Seneca Falls, N. Y. 




TCE- HOUSE AND REFRIGERATOR. 

Directions and Dimensions for construction, with one 
illustration of cold house for preserving fruit from 
season to season. The air is kept dry and pure through- 
out the year at a temperature of from Si° to 36°. Con- 
tained in Scientific American Supplement No. 1 16. 
Price 10 cents. To be had at this office and of all news* 
dealers. 



A printed copy of the specification and drawing of 
any patent in the foregoing list will be furnished from 
this office for 25 cents. In ordering please state the 
name and number of the patent desired, and remit to 
Munn & Co., 3G1 Broadway. New York. 

Canadian Patents may now be obtained by the 
inventors for any of the inventions named in the fore- 
going list, provided they are simple, at a cost of $40 
each. If complicated the cost will be a little more. For 
full instructions address Munn & Co., 361 Broadway, 
New York. Other foreign patents may also be obtained. 



EDISONAJ.AMPS 



For Decorative,' 

Surgical, Dental, 

poses. From )4 

er. From 2>£ 

Catalogue on 

EDISON 

Harrison, 




Experimental, 
and other pur- 
to 36 candle pow- 
to 40 volts. 
application. 

LAMP CO. 



ICEHOUSE AND COLD ROOM.— BY R. 

G. Hatfield, with directions for construction. Four 
engravings. Contained in Scientific American Sup- 
plement, 59. Price 10 cents. To be had at this office 
and of all newsdealers. 







THE COPYING PAD.— HOW TO MAKE 

and how to use; with an engraving. Practical directions 
how to prepare the gelatine pad, and also the aniline ink 
by which the copies arem ade; how to apply the written 
letter to the pad ; how to take off copies of the letter. 
Contained in Scientific American Supplement, No. 
43.N. Price 10 cents. For sale at this office and by all 
newsdealers in all parts of the country. 



INSULATED A AIR COVERINGS 

HI JiP If <fj HOT 7c^S? s 



OILERSJHUM 5 ' 



I5HIELBS &BRDWN Co. «5g%£^ 

1 (43 WDHTH ST. Z4D8.J42 BAMOLPH ST. Jjr ^fCjf]UG&**^ OF 



T 



HE PENNA. DIAMOND DRILL& MFG. CO. 

ItlltDSliORO, PA., Builders of High Class 
Steam Engines. Diamond Drilling and General 
Machinery. Flour Mill Rolls Ground and Grooved. 



Improved Bench Centering Chuck- 




Will perfectly center 
round, square, and octa- 
gon pieces from J4 in- to 
li4 in. One of the most 
useful, durable, and la- 
bor saving tools ever 
'made for centering pur- 
poses, and is being uni- 
versally used. Price $1.2. 
Manufactured by The 
Cushmax Chuck Co., 
Hartford, Conn. 



SEBASTIAOAY&CO'S 



TO BUSINESS MEN 

The value of the Scientific American as an adver- 
tising medium cannot be overestimated. Its circulation 
is many times greater than that of any similar journal 
now published. It goes into all the States and Territo- 
ries, and is read in all the principal libraries and reading 
rooms of the world. A business man wants something 
more than to see his advertisement in a printed news- 
paper. He wants circulation. This he has when he 
advertises in the Scientific American. And do not 
let the advertising agent influence you to substitute 
some other paper for the Scientific American, when 
selecting a list of publications in wutcn you decide it is 
for your interest to advertise. This is frequently done, 
for the reason mat. tne agent gets a larger commission 
from the papers having a small circulation tfaan is allow- 
ed on the Scientific American. 

For rates see top of first column of this page, or ad- 

MUNN dk CO., Publishers, 

361 Broadway, New York, 



HIRE OF^roESCRiKiON ^ ^ 



ON UNIVERSAL MILLS FOR THE 

Rolling of Girders.— A valuable paper by Hugo c ack, 
discussing the rolling of iron beams of complicated sec- 
tions, with 9 figures. Containedin Scientific Amer- 
ican SrJPPLKMENT. No. 707. Price 10 cents. To be 
had at this office and from all newsdealers. 



P 

■ Send 
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Reccec so to soo tons, 
fcOOEO. by Hand or Power. 

For almost every purpose requiring: pressure 
BOOMER A BOSCHERT PRESS CO. 
Send fir 155 West Water Street, 

Catalogue. Syracuse, N. V., V. 8. A. 



Improved Screw Cutting 



LATHES 



Foot& 
Power 



Drill Presses, Chucks, Drills,' 
Dogs, and machinists' and ama- 
teurs' outfits. Lathes o?i trial. 
Catalogues mailed on application. 
165 W. 2d St., Cincinnati, O. 





OTTO GAS ENGINES. 

Over £3,000 Sold. 

Horizontal Otto .. Gas Engines. 

Vertical Otto Gas Engines. 

Twin Cylinder.. Otto Gas Engines. 

Combined Otto S Gas Engines 



Combined. Otto. 



and Pumps. 
Gas Engines 
and Dynamos 



0TT0 GAS ENGINE WORKS, 

CHICAGO, PHILADELPHIA. 



New York Agency, 

IS Vesey Street. 



JAMES B. EADS.— AN ACCOUNT OF 

the life and labors of this eminent engineer. With a 
portrait. Contained in Scientific American Supple- 
ment. No. 59£. Price 10 cents. To be had at this 
office and from all newsdealers. 




VAN DUZEN 

CAS ENGINE 

NO BOILER. NOCOAL. 

NO ENGINEER. 
'So Extra WATER BENl 
or IXSVMANCE. 
NSTANTLY STARTED. 
DURABLE, RELIABLE, 
SAFE and ECONOMICAL. 
Send for description and prices. 

Van Duzen Gas Engine CO., 

63E.2nd St., CINCINNATI, O. 



ELECTRO MOTOR, SIMPLE. HOW TO 

make. By G. M. Hopkins.— Description of a small electro 
motor devised and constructed with a vlewto assisting 
amateurs to make a motor which might be driven with 
advantage by a current derived from a battery, and 
which would have sufficient power to operate a foot 
lathe or any machine requiring not over one man power. 
With 11 figures. Contained in Scientific American 
Supplement, No. 641. Price 10 cents. To be had at 
this office and from all newsdealers. 



Shepard's New $60 Screw-Cutting Foot Lathe 




Foot and Power Lathes, Dri 
Presses, Scroll Saw Attach- 
ments, Chucks. Mandrels, Twist 
Drills, Dogs, Calipers, etc. 

Lathes on trial. Lathes on 
payment. 

Send for catalogue of Outfits 
for Amateurs or Artisans. 
Address H. i,. SHKPAltD, 
AGENT, 
134 East Jti Street, 

Cincinnati, Ohio. 



Scientific Rook C atalogue 



RECENTLY PUBLISHED. 

Our new catalogue containing over 100 pages, includ- 
ing works on more than fifty different subjects. Will be 
mailed tree to any address on application. 

MUNN & CO., Publishers Scientific American, 

361 Broadway, New York. 





"fESHORT^'I E WAv 



Address : The American Writing 

Machine Co., Hartford, Conn.; 

New York Office, 237 Broadway, 



THE PHONOGRAPH.- -A DETAILED 

description of the new and improved form of the pho- 
nograph just brought out by Edison. With 8 engrav- 
ings. Contained in Scientific American Supple- 
ment, No. 632. Price 10 cents. To be had at this 
office and from all newsdealers. 



CLARK'S , a ro l n TRUCK WHEELS 

AND CASTERS, 

Noiseless Rubber-Tired Truck Wheels 

AND CASTERS, 

that save all wearing of floors. 
Also, COMPLETE TRUCKS. 

Catalogue free. 

GEO. P.CLARK, 

Box L, Windsor Locks, Conn. 




EXPLOSIVES.— A VALUABLE AND 

elaborate paper by W. H. Peering, on the subject of 
chemical explosives, giving tbe composition and proper- 
ties of the leading varieties. Contained in Scientific 
American- Supplement, No. 698. Price 10 cents. To 
be had at this office and from all newsdealers. 



THE EVANS FRICTION GONE 




For REGULATING and CHANGING 
SPEED of all MACHINERY. 

The speed can be quickly and easily varied while run- 
ning from 100 to 200 feet per minute. They are 
PROMPT, EFFICIENT, and NOISKLESS. 
EVANS FRICTION CONE CO., 

85 Water Street, Boston, Mass. 



P^-eoMPLETE Steam EulM 

ii-i±-iONLX SEVEN DOttARS Igf 

DEMAND THiS^'UMP,-' ioJL 

OF VOUR y^-^ OR WRITE 
Uf.AuEF^.. ;> .^ fO US FOR PRlCPS.! 
--^ •"'' Vam Ouzen's, F/vifnt i 

a-fii Va N D U Z E N 8t Tl F T. 
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ARCHITECTURAL BOOR 

Useful, Beautiful, and Cheap. 



To any person about to erect a dwelling house or sta- 
ble, either in the country or city, or any builder wishing 
to examine the latest and best plans for a church, school 
house, club house, or any other public building of high 
or low cost, should procure acomplete set of the Archi- 
tects' and Builders' Edition of the Scientific 
American. 

The information these volumes contain renders the 
work almost indispensable to the architect and builder, 
and to persons about to build for themselves they will 
find the work suggestive and most useful. They contain 
colored plates of the elevation, plan, and detail draw- 
ings of almost every class of building, with specifica- 
tion a.id approximate cost. 

Seven bound volumes are now ready and may be ob- 
tained, by mail, direct from the publishers or from any 
newsdealer. 1'rice, $2.00 a volume. Stitched in paper 
covers. Subscription price, per annum, $2.50. Address 
and remit to 

MUNN & CO., Publishers, 

361 Broadway, New York. 



OIL WELL SUPPLY CO. Ltd. 

91 & 92 WATER STREET, 
Pittsburgh, Pa., 

Manufacturers of everything needed for 
ARTE8XA1V TTSXjXjS 

for either Gas, Oil, Water, or Minera 

Tests, Boilers, Engines, Pipe, 

Cordage, Drilling Tools, etc. 

Illustrated catalogue, price 

lists and discount sheets 

on request. 





THE MODERN ICE YACHT. — BY 

Geo. W. Polk. A new and valuable paper, containing 
full practical directions and specifications for the con- 
struction or the fastest and best kinds of lee Yachts of 
the latest, most approved forms. Illustrated with en- 
gravings drawn to scale, showing the form, position, 
and arrangement of all the parts. Contained in Scien- 
tific American Supplement. No. 6-^4. Price 10 
cents. To be had at this office and of all newsdealers. 




ARTESIAN 

Wells, Oil and Gas "Wells, drilled 
by contract to any depth, from 5C 
to 3000 feet. We also manufacture 
and furnish everything required 
to drill and complete same. Port- 
able Horse Power and Mounted 
Steam Drilling Machines for 100 to 
*}00 ft. Send 6 cents for illustrated 
catalogue, fierce Artesian 
and Oil Well Supply Co. f 
80 Beaver Street, New York. 



ICE-BOATS — THEIR CONSTRUCTION 

and management. With working drawings, detaite. and 
directions in full. Four engravings, showing mode of 
construction. Views of the two fastest ice-sailing bouts 
used on the Hudson river in winter. By H. A. Horsfall, 
M.E. Contained in Scientific American Supple- 
ment, 1. The same number also contains the rules nrd 
regulations for the formation of ice-boat clubs, the tail- 
ing and management of ice-boats. Price 10 cents. 




VELOCITY OP ICE BOATS. A COLLEC 

tion of interesting letters totheeditor of the Scientific 
American on the question of the speed of ice hoats, de* 
monstrating how and why it is that these craft sail 
faster than the wind which propels them. Illustrated 
with 10 explanatory diagrams. Containedin Scientific 
American Supplement, No. 2 1 4. Price 10 cents. To 
he had at this office and from all newsdealers. 




Acme Automatic Safety 
Engine. — ''Stationary." 



After Being on the Market Four Years 

Tie "ACME" Still Leads. 

Sizes One, Two, Three, and 
Four Horse Power. Arranged 
for either Natural Gas or 
Kerosene Oil fire, as ordered. 
No extra insurance required on 
account of the oil fire. Send for 
catalogue giving full partic- 
ulars and prices. 

Rochester Machine Tool 
Works. lCocheNiei', N. Y. 



PATENTS! 

MESSRS. MUNN & CO., in connection with the publi- 
cation of the Scientific American, continue to ex- 
amine improvements, and to act as Solicitors of Patents 
for Inventors. 

In this line of business they have had forty-one years* 
experience, and now have unequaled facilities for the 
preparation of Patent Drawings, Specifications, and the 
prosecution of Applications for Patents in the United 
States, Canada, and Foreign Countries. Messrs. Munn & 
Co. also attend to the preparation of Caveats. Copyrights 
for Books, Labels, Reissues, Assignments, and Reports 
on Infringements of Patents. All business intrusted to- 
them is done with special care and promptness, on very 
reasonable terms. 

A pamphlet sent free of charee, on application, con- 
taining full information about Patents and how to pro- 
cure them; directions concerning Labels, Copyrignts* 
Designs, Patents, Appeals, Reissues, Infringements, As- 
signments, Rejected CaseB. Hints on the Sale of Pa- 
tents, etc. 

We also send, free of charge, a Synopsis of Foreign Pa- 
tent Laws, showing the cost and method of becuring; 
patents in all the principal countries of the world. 
MUNN <fc CO., Solicitors of Patents, 
861 Broadway, New York. 

BRANCH. OFFICES.-No. 622 and 624 F Street, Pa- 
l cine BuildiBg, near 7th Street, Washington, D. C. 
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Founded by Mathew Carey, 1785. 

HENRY CAReT~BAIRD &■ CO. 

Industrial Publishers. Booksellers, and Importers, 

810 Walnut St. Philadelphia, Pa., U. S. A. 

t^ r Our new and Revised Catalogue of Practical and 
Scientific Books, 84 pages, 8vo, and our other Catalogues 
and Circulars, the whole covering every branch of Sci- 
ence applied to the Arts, sent free and free of postage 
to any one in any part of the world who will furnish his 
address. 



THE 



Scientific J^mtviratt 

ESTABLISHED 1846. 

The Most Popular Scientific Paper iu the World. 



Only 83*00 a Year, including Postage. Weekly, 
3£ Numbers a Year. 



This widely circulated and splendidly Illustrated 
paper is pub isted weekly. Every number contains six- 
teen pages of useful infoimation and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions. Novelties in Mechanics, Manufactures, 
Chemistry, Electricity, Te egraphy, Pbotography, Archi- 
tecture, Agriculture. Horticulture, Natural History, etc. 
Complete List of Patents each week. 

Terms of Subscription.— One copy of the scien- 
tific American will be sent for one year—b2 numbers- 
postage prepaid, to any subscriber in the United States 
orCanada, on receipt of three dollar* by the pub- 
lishers; six months, $1.50; three months, $1.00. 

CIudn.— Special rates for several names, and to Post 
Masters. Write for particulars. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Ad- 
dress all letters and make all orders, drafts, etc., pay- 
able to 

£v£T73ST2^T <Sc CO., 

36 1 Broadway, New York. 



Scientific American Supplement. 

This is a separate and distinct publication from 
Thk Scientific American, but is uniform therewith 
In size, every number containing sixteen large pages full 
of engravings, many of which are taken from foreign 
papers, and accompanied with translated descriptions. 
The Scientific American SUpplicmicnt is published 
weekly, and includes a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all the principal departments of Science and the 
Useful Arts, embracing Biology, Geology, Mineralogy, 
Natural History. Geography, Archaeology. Astronomy, 
Chemistry, Electricity, Light. Heat, Mechanical Engi- 
neering. Steam and Railway Engineering, Mining, 
Ship Building, Marine Engineering, Photography, 
Technology, Manufacturing Industries, Sanitary En- 
gineering, Agriculture, Horticulture, Domestic Econo- 
my, Biography, Medicine, etc. A vast amount of fresh 
and valuable information obtainable in no other pub- 
lication. 

The most important Engineering Works, Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described in the Supplement. 

Price for the Supplement for the United States and 
Canada, $5.00 a year, or one copy of the Scientific Am- 
erican and one copy of the Supplement, both mailed 
for one year for $".00. Single copies lOcents. Address 
and remit by postal order, express money order, or check. 

Ml NN *fc Co., 361 Broadway, N. Y#, 
Publishers Scientific American. 



Building Edition. 

The Scientific American Architects' and 
Builders' Edition is issued monthly. $2.50 a year. 
Single copieB, 25 cents. Forty large quarto pages, equal 
to about two hundred ordinary book pages ; forming a 
large and splendid Magazine of Architecture, rich- 
ly adorned with elegant plates in colors, and with other 
fine engravings; illustrating the most interesting ex- 
amples of modern Architectural Construction and 
allied subjects. 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private resi- 
dences, city and country, including those of very mod- 
erate cost as well as the more expensive. Drawings in 
perspective and in color are given, together with full 
Plans, Spec fications, sheets of Details, Estimates, etc. 

The elegance and cheapness of this magnificent work 
have won for it the Largest Circulation of any 
ArchitecLural publication in the world. Sold by all 
newsdealers. $2.50 a year. Remit to 

MUNN & CO., Publishers, 

361 Broadway, New York. 




Barnes' Foot-Power Machinery 

Complete outfits f or Actnal Worksnop 
Business. A customer says : "Consid- 
ering its capacity and the accuracy of 
your No. 4 Lathe, [ do not see how it 
can be produced at such lowcost. The 
velocipede foot-power is simply ele- 
gant. I can turn steadily for a whole 
day. and at night feel as little tired 
as if I had been walking around." 
Descriptive Price List Kree. 

W. F. & JOHN BARNES CO., 
1999 Ruby St., Rockford. 111. 
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MACHINERY 
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N. Y. Mach'y Depot, Bridge Store 16. Frankfort St., N.Y. 



^}m -DIVING APPARATUS - 

tl j AND FIRE DEPARTMENT SUPPLIES 

:- ,'.*5S|A.J.M0RSE&SON 14-0 CONGRESS ST. BOSTON., 



P erfec »pa« r f|L e 

The Koch Patent File, for preserving newspapers. Mag- 
azines, and pamnhlets, has been recently improved and 
price reduced, subscribers to the Scientific Ameri- 
can and Scientific American supplem knt can be 
supplied for the low price of $1.50 hy mail, or $1.25 at the 
office of this paper. Heavy bo'.rd Pides; inscription 
"SCIENTIFIC AMERICAN" in gilt. Necessary for 
every one who wishes to preserve the paper. Address 

MUNN & CO., Publishers Scientific American. 
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by Psck's Pat. iMWtovra 

Cushioned Eab Dkums. 

_ Whispers heard distinctly. 

Comfortable, invisible. Illustrated book A proofs, FREE. Address 
or call on P. HISCOX, 853 Broadway, N. Y. Name this paper. 



|\|ew Y ork P elting and p acking Qo. 

John H. Chktsver, Treas. 15 PARK ROW, New York. 

g^ OLDEST and LARGEST Manufacturers in the United State, of 

Ef JK^J^ VULCANIZED RUBBER FABRICS 

■SBHBHBPMSiiil For mechanical Purposes. 

II RUBBER BELTING, 
jBlKSSibr Packing, Hose, 

Vulcanite tmery Wheels, Rubber Mats; Matting & Treads 

SALESROOMS:— Philadelphia. 308 Chestnut St.; Boston. 53 Summer St.; Chicago, 151 Lake St.; Minneapolis, 28 
South 2d St.; Cincinnati, 161-165 W. Pearl St.; Cleveland, 176 Superior St.; San I'raneisco, 14 & 16 Main St.; Detroit 
16-24 Woodward Avenue. European Branch, Pickhuben 5 Hamburg (Freihafengebiet), Germany. 




RARE BUSINESS OPPORTUNITY 

For Individuals or Corporations. 
FOR SALE- to close the estate, as a whole, the 

Architectural Iron Foundry 

as most successfully run for over 15 years by the late 
SAMUEL J. CRBSWELL, 

23d and Cherry Sts., Philadelphia, Pa. 

Location -Freight yards of Baltimore and Ohio and 
Philadelphia and Beading Railroads within one block, 
and Penna. Railroad within four blocks. 

Buildings— Specially erected for this business, and of 
most substantia] character. 

Real K*rate— Owing to location, of great intrinsic 
value, apart from present occupation. 

Equipment— The finest of its kind in this country. Pat- 
terns, tools, and machinery all modern, and requiring 
nofurther outlay. Possibilities of production unlimited 

Busin***s— Running as in lifetime of late owner, with 
ful for e of employees, large contracts on hand, in 
midst of great activity, 

Possession— -Immediate. Apply to or address 
JOSEPH deF. J UNKIN, Executor, 
S. E. cor. 6ih & Walnut Sts., Philadelphia, Pa. 
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BRISTOL'S PATENT 

STEEL BELT LACING 

Makes smooth elastic joint. 

Easily and quickly applied. 

Requires no special toolB. 

Box of 67 inches, assorted sizes, 

sent prepaid for 81.00. 

BRISTOL ftlFG. CO. 

Waterbury, Conn. 

Or 13V NASSAU ST., Room56, 

New York City. 



THE EIFFEL TOWER. -AN EXCEL- 

lent engraving of the Eiffel one thousand-feet-high 
tower, which was opened to the public a lew days ago, 
and which is to form a part of the French Exposition 
attractions, may be found, with description, in theSci- 

KNTIPlC AMRRICAN SUPPLEMENT, No. 554. To be 

had from newsdealers or at this office. Price ID cents. 




STEEL TYPE for TYPEWRITERS, 

Stencils, Steel Stamps, Rubber 
and Metal Type Wheels. 

New York Stencil Works, Mfrs. 

100 Nassau Street, New York. 



Steam Launches 



STEAM YACHTS, 
TUC BOATS. 

Marine Engines and Boilers, Propeller Wheels and 
Boat Machinery. Send for tree illustrated catalogue. 
Chas. P. Willard & Co., 238 Randolph St., Chicago, 111. 



BARREL 



MACHINERY. 
E. & B. BOLIDES, 

Buffalo, N. Y. 



VOLNEY W. MASON & CO., 

FRICTION PULLEYS CLUTCHES and ELEVATORS 

PROVIDENCE. It. I. 



Thomas Hall, 19 Bromneld St., Boston, Mass. 

Manufacturing Electrician and Optician, 

Manufacturer and Importer of Telegraphic. Electric, 
Magnetic, Galvanic, Optical, and Meteorological Instru- 
ments, Chemicals, Chemical and Philosophical Appara- 
tus of all Descriptions. Illustrated catalogues of each 
Department. Hall's Patent Medical Batteries. 



HOW TO MAKE DYNAMO ELECTRIC 

Machines.— By Geo. M. Hopkins. With drawings to scale 
and full directions tor constructing dynamos of different 
sizes. The small machine is intended tor experimental 
purposes. Will heat from 4 to 6 inches of platinum wire, 
produce the electric light, decompose water rapidly, 
magnetize steel, ring a large gong, give powerful shocks, 
operate induction coils, and will, for temporary use, re- 
place 8 or 10 Bunsen cells. Contained in Supplements 
161 and 599. Price 10 cents each. The larger ma- 
chine produces eight 16-candle lights or one powerful 
arc light. Can be arranged as a series, shunt, or com- 
pound wound machine. Can be run tor a short time by 
two or four men. Requires one horse power for con- 
tinued running. Best engravings of dynamo ever pro- 
duced. Details of every part shown. Windingof arma- 
ture and field magnet plainly illustrated. Any intel- 
ligent person with the aid of these drawings and instruc- 
tions may make useful, durable, and effective machines. 
Contained in Supplement 600. Price 10 cents. 
MUNN & CO., Publishers, 361 Broadway, New York. 



CELEBRATED SUTTQN RING PACKING. 

PTflNFFR RYTRRFR PSPKrHft POSITIVELY ANTI FRICTION, SPECIALLY ENDORSED FOR HIGH SPEED ENGINES 

fMiLmauanm rtt\jiun\> SEN0 ,_ K SAMPLI _ KaxxHn prrticularsto ERIE RUBBER 0? ERIE P* U.S.A. 



FIRE FELT. 



THE NEW NON-CONDUCTING MATERIAL 

is a Flexible Felt Made of Pure Asbestos, inde- 
structible by heat and unexcelled as a Non-Conductor. 
U. S. Navy tests show it to be superior to Hair Felt in 
Made into sectional form for pipes and into sheets and 
Send for Samples. Asbestos Boiler Coverings, 
Steam Packings, Asbestos Cloth, Asbestos Building Paper, etc. 

THE CHALMEKS-SPENCE CO., 419 to 425 Eighth St., New York. 
Branches:— Philadelphia, 24 Strawberry Street. Chicago, 86 East Lake Street. 
Pittsburgh, 414 Lewis Block. Boston, 19 Pearl Street. 



Non-Conducting qualities, 
rolls for large surfaces. 



CUTLER DESK. 1 



BEST IN THE WORLD 



& SON, 

. N.Y.. U.S.A. 



GrRAPHOPHONE AND PHONOGRAPH. 

—An interesting account of the Edison, Bell, and Tain- 
tor apparatus for the mechanical reproduction of speech, 
with detailed description of the s;ime. With 11 figures. 
contained in Scientific American Supplement, No. 
66!l. Price 10 cents. To be had at this office and from 
all newsdealers. 




KEW CATALOGUE. 



15 EAST EIGHTH ST. CINCINNATI. 



RE-GRINDING GL0BE& CHECK VALVES. 
GATE VALVES. PO P SAFETY VALVES. 
SIGHT FEED LUBRICATORS.OIL&GREASECUPJ 
BRASS& PHOSPHOR BRONZE CASTINGS, 



tjsepuIi hints oir smi^i.ivr 

By E. E. Roberts. A book of over 80 pages. Full ot in- 
formation about the Engine and Boiler. Senton receipt 
of 20 cents. W. Blitz, Publisher, 107 Liberty St.. N. Y. 



PIliR nRlVllVfi MACHINERY! 
r ■ Mj Wi IfHl flMW send for 1800 cata- 
logue. Vulcan Iron Works, 80 N. Clinton St., Chicago. 

ARTIFICIAL SILK.— DESCRIPTION 

of Mr. De Chardonnet's recently discovered method of 
manufacturing artificial silk from pure cellulose as a 
base. With 1 figure. Contained in Scientific Amer- 
ican Supplement, No. 707. Price 10 cents. To be 
had at this office and from all newsdealers. 



$10.00 to $50.00 ESfcg 

ness. Magic Lanterns and Views of popular sub- 
jects. Catalogues on application. Part 1 Optical. 2 
Mathematical, 3 Meteorological, 4 Magic Lanterns, etc. 
I,. MA.NA^iSE, 88 IHadiNoii Street, Chicago, 111. 



lffi^ e SHOTGUN 




Insist upon getting the " Champion " ; if your^ 
dealer hasn't it, send to us. Send 6c. in stamps for Illustrated 
100-Page Catalogue of Guns, Rifles, Revolvers, Police Goods, 
&C JOHN F. LOVELL ARMS CO., MaouFrs, Boston. Mtufc 



RATS 



MICE, or VERMIN 

will not pass through it, TN 
YOUR WALLS or FLOORS. 



WESTERN 

WOOL, CO., 

Cleveland^ Ohio. 



Sample free. 
MINERAL, 



USEFUL BOOKS. 

Manufacturers, Agriculturists, Chemists, Engineers. Me- 
chanics, Builders, men of leisure, and professional 
men, of all classes, need good books in the line of 
their respective callings. Our post office department 
permits the transmission of books through the mails 
at very small cost. A comprehensive catalogue of 
useful books by different authors, on more than a fry 
different subjects, has recently been published for 
free circulation at the office of this paper. Subjects 
classified with names of author. Persons desiring 
a copy, have only to ask for it, and it will be mailed 
to them. Address, 
MUNN dk CO., 361 Broadway, New York. 



Gold and Silver! 

Caw Of>r* we will send, postpaid, a handsome cab- 
fvl £tO\j. inet of beautiful ore specimens from 20 
different mines in Colorado. 

Colorado Specimen Co., Denver, Colo. 



|LANTERNS$' 
J lOO Views, " 
land Screen, 9x9 ' 

| Wonder Catalogue Free. 

IIARBACII & CO., 809 Filbert St., PhUa., Pa. 



MAGIC 
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l TTTHrtPAQVTOTP Duplicating Apparatus. 

.UIULUrllol Simplified Lithography. 

" ^^^^i^^^^^ The Best Copying Pro- 

cess. Samples Free. Headquarters, Tci. Eyck 
*fe Parker, 66 Pine Street, New York. 



&H£\ SALARY, $40 EXPENSES IN ADVANCE 

^fefkl I allowed each month. Steady employment 
%U\J^J at home or traveling. No soliciting. 
Duties delivering and making collections. No Postal 
Cards. Address with stamp, HAFER & CO., Piqua, O. 




$75 



PER 
I MONTH 
' SALARY 

| and expenses paid, 

j any active man or 

woman to sell a 

line of Silver 

Plated Ware, 

I Watches and Jew- 

1 elry by sample only; can live at home. We 

I furnish Team Free. Full particulars and 

sample case free. We mean just what we 

I say, and do exactly as we agree. Address at once, 

Standard Silverware Co., Boston, Maaa. 
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THE BOOKWALTER CASTING GO. 

Are now fully prepared to furnish Steel Castings on short notice, of any size and pattern, made under the 

BOOKXV AIjT Bli .A.?ffl> I*. O JOI IE H T PATEWT8, 

These castings are guaranteed to be Bound and true to the pattern, and of unequaled tensile strength and ductility. 

Address THE BOOKWALTER CASTING CO., Springfield, Ohio. 



NOW READY. 



j^ xperinieiital S cience, 



Geo. M. Hopkins. 



740 Pages. 680 Illustrations. 



PRICE, by mail, postpaid, 



$4.00. 



MUNN & CO., Publishers, 



361 Broadway, New York. 



This book treats of the various topics of Physics in a 
popular and practical way. 

It describes the apparatus in detail, and explains the 
experiments in full, so that teachers, students, and oth- 
ers interested in physics may personally make the ap- 
paratus and perform the experiments without difficulty. 

It is a book full of interest and value for teachers, stu- 
dents, and others who desire to impart or obtain a prac- 
tical knowledge of physics. 

HEADS OF THE CHAPTERS. 

I. Properties of Bodies. II. Rest, Motion, and Force. 
III. The Gyroscope. IV. Falling Bodies, Inclined Plane, 
The Pendulum. V. Molecular Actions. VI. Liquids. 
VII. Gases. VIII. Sound. IX. Experiments with the 
Scientiac Top. X. Heat. XI. Light. XII. Polarized 
Light. XIII. MicrQSCOpy. XIV. The Telescope. XV. 
Photography. XVI. Magnetism. XVII. Frictional 
Electricity. XVIII. Dynamic Electricity. XIX. Elec- 
tric Lighting. XX Induction by Electric Currents. 

XXI. Telephone, Microphone, and Electrical Magic. 

XXII. Lantern Projection. XXIII. Mechanical Opera- 
tions. 

Each chapteris full and complete. Under the head of 
Sound, an extended description of the new Phonograph 
is given, with directions for construction. The chapter 
on Polarized Light is superbly illustrated and contains 
many simple experiments explanatory of this difficult 
subject. The chapter on Photography is a manual of 
theart. Electricity in all branches is fully treated. The 
performance of the experiments in the chapter on Dy- 
namic Electricity will give the reader a practical know- 
ledge of electricity in its modern applications. The 
part devoted to Electric Lighting gives a clear under- 
standing of all the principal systems. The chapter on 
Projection contains a large number of new experiments. 
The book closes with a chapter on Mechanical Opera- 
tions, containing information of great value to the ex- 
perimenter. Each experiment described has been sub- 
mitted to a practical test. 

Send for Free Illustrated Circular and Table of Con- 
tents. 

MUNN & CO., Publishers, 

361 Broadway, New York* 

proposals for Crank-Shaft for U. 8. S. Ilronk- 
* lyn, at Navy Yard, Norfolk.— October 29, 1889. — 
Sealed proposals, endorsed " Proposalsfor Shaft, etc., to 
be opened November 26, 1589," will be received at the 
Bureau of Provisions and Clothing, Navy Department, 
Washington, D C., until 12 o'clock noon. November 26, 
1889, and publicly opened immediately thereafter, to 
furnish and deliver Jit the Navy Yard, Norfolk. Va„ a 
Crank-shaft for the U. S. S. Brooklyn, within 120 days 
from date of contract. The weight of the shaft will be 
about 7,500 pounds. Bids will be received for its manu- 
facture of either steel or iron. If of steel, the metal 
must be made by the open-hearth process, and must 
conform to specifications which, together with blank 
proposals, etc, will be furnished upon application to 
theBureau. Tie bids decided by lot. The Department 
reserves the right to reject any or ail bids not deemed 
advantageous to the Governm ent. 

JAMES FULTON, Paymaster-General, U. S. Navy. 



Ill /! ' „ i3 A SPECIALTY" Bu^' u 
<--~=3^ JOHN GREENWOOD &C0. 

* ROCHESTER N.Y. 
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NEW CATALOCU 
VALUABLE PAPERS 



E 



Contained in Scientific American Supplement, sent 
free of charge to any address. 

MUNN & CO., 361 Brondway, New Vork. 



SIR WILLIAM THOMSON.— AN AC- 

count of the life and labors of this eminent physicist. 
^ ith portrait. Contained in Scientific amkkican 
Supplement, No. 688. Price 10 cents. To be had 
at this office and from all newsdea'ers. 



TOOL AGENTS WANTED 

ir|everySHOP ir\ t\)e United States. 

— ■-- Send IOc for Catalogue. stationery &c. -2_ 

THE FINEST OF MECHANICAL TOOLS A SPECIALTY. 

C B.JAMES. 98 LAKE ST. CHICACO. 



AGENTS WANTED.— Handy Vegetable Peeler, 
** new and durable; pays 300 per cent, for handling. 
Circulars free. Sample, by mail, JO cents. -PRATT 
MANUFACTURING Co., Box 2767, Boston, Mass. 



Jhe S cientific fl merican 

PUBLICATIONS FOR 1890. 



The prices of the different publications in the Unite! 
States, Canada, and Mexico are as follows : 

RATES BV MALL. 
The Scientific American (weekly), one year . $3.00 
The Scientitlc American Supplement (weekly), one 

year 5.00 

The Scientific American, Export Edition (monthly) 

one year, 5.00 

The Scientific American, Architects and Builders 

Edition (monthly), one year 2.50 

COMBINED RATES. 
The Scientific American and Supplement, . . $7.00 
The Scientific American and Architects and Build- 
ers Edition, 5.00 

The Scientific American, Supplement, and Archi- 
tects and Builders Edition 9.00 

Proportionate Rates for Six Months. 
This includes postage, which we pay. Remit by postal 
or express money order, or draft to order of 

MUNN & CO.. 361 Broadway, New York. 



WORKING MODELS & LIGHT MACHINERV. INVENTIONS DEVELOPED. Send for Model Circular. Jones Bros. E Co., Ciirti, 0. 
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IJffdpertisemenfe. 



Inside Page* each insertion - - - "5 cents aline* 
Hack Face, each insertion - - . $1.00 a line. 

The above are charges per agate line— about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn- 
ing to appear in next issue. 




THE O RIGINAL U NVULCANIZED P ACKING 

CALLED THE STANDARD 



As it is the Packing by which 

all others are compared. 

Accept no packing as JENKINS PACKING unless stamped 
with our '■ Trade Mark." 

71 John Street, N. Y. 
105 Milk Street* Korton. 
21 North 5th St., Phlla. 
54 Dearborn St., Chicago. 



witn our irau 

JENKINS BEOS. {■ 



INVENTORS and otners desiring new articles manufac- 
tured and introduced, address P. O. Box 86, Cleveland. O. 



Dill I CVC Cheapest, lightest, and Best. Made by 
rULLCiOi Hardwood Split P. Co., Menasha, Wis. 
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"THE WHOLESOME EDUCATOR OF MILLIONS." 

THE LEADING 

(I) 



FREE 



WRITERS. 



TO NEW 

SUBSCRIBERS]] 

If you are not convenient to a news stand, h 
\ send two dollars to the addreBS below and A 
^the Ledger will be sent to you FBEE till/ 
v the first of January, 1890, and then / 
continued for a whole year from^jj 
sthat date. 



CELEBRATED 
ARTISTS. 

SPECIAL FEATURES. 



A YEAR 

'Sixteen Pages, 
every week, 



-"«*»- 



Herbert Ward, Stanley's Companion. 

Herbert Ward, the companion of Stanley in his explorations in Africa, is the only white man connected with Stanley's 
African explorations who has ever returned alive from the " Dark Continent." Mr. Ward's articles running through eight 
numbers of the " Ledger " are of the most intensely interesting description, and cover five years of his adventures in Africa, 
and they will be illustrated by sketches made by Mr. Ward, and by the reproduction of photographs taken by him in Africa. 
These pictures will throw much light upon the manners and customs of the hitherto unknown cannibal tribes of Africa. 

The Story Of a Forsaken Inn, (a serial story) By Anna Katharine Green. 

Life in British America, By jtev. e. m. Young. 

Being the adventures and experiences of Re v. E. E. Young, the celebrated missionary, and his wife during their residence in 
the Polar region twelve hundred miles north of St. Paul, in which Dr. Young narrates how he tamed and taught the native wild 
Indians of the Northwest ; how he equipped himself for and how he made his perilous sledging and hazardous canoe trips 
when visiting all the Indian settlements within five hundred miles of his home. 

Honorable Henry W. Grady 

Contributes a series of six articles on the "Wonderful Development of the Industrial Pursuits of the New South." 
American Cookery, (a series of articles) By Miss Parloa. 
Giving the reasons why it is imperfect, and some ways by which it may be improved. 

Nihilism in Russia, By Leo Hartmann, Nihilist. 

Leo Hartmann, a fugitive from Russian authorities, has been connected with the most daring feats of the Russian Nihilists. 
Mr. Hartmann shows how the intelligent people of Russia are becoming Nihilists in consequence of the despotism of the form 
of government. A participant in plots to kill the Czar, such as the blowing up of the Winter Palace, he is able to give true 
information as to how this and other great schemes were accomplished. The situation in Russia is sufficient to increase the 
love of every true American for our form of government. 

EXTRA SOUVENIR SUPPLEMENTS. 

Among these beautifully illustrated four-page souvenirs, which will b e sent free t o every subscriber, will b e a poem by 

John Creenleaf Whittier, illustrated by Howard pyie. 

Written for the " Ledger " by Mr. Whittier in his 82nd year. Another souvenir will be a beautifully illustrated poem written by 

Honorable James Russell Lowell. 

The Ledger will contain the best Serial and Short Stories, Historical and Biograph- 
ical Sketches, Travels, 'Wit and Humor, and everything; interesting: to the Household. 

Other Contributors for 189 are: 



Mrs. Frances Hodgson Burnett. 

Mrs. Margaret Doland. 

Mrs, Florence Howe Hall. 

Mrs. Madeleine Vinton Dahlgren. 

Mrs. Harriet Prescott Spofford. 

Mrs. Emma Alice Brown. 

Mary Kyle Dallas. 

Marion Harland. 

Clara Whitridge. 

Judge Albion W. Tourgee. 

Marquise Lanza. 

Subscription money can be sent at our risk by 
Send Six Cents for Samp 

Address : ROBERT 



Robert Louis Stevenson. 
Anna Sheilds. 
Josephine Pollard. 
Amy Randolph. 
Frank H. Converse. 
C. F. Holder. 
Dr. Felix L. Oswald. 
Rev. Emory J. Haynes. 
Julian Hawthorne. 
Prof. W. C. Kitchin. 
Robert Crant. 



M. W. Hazeltine. 
Thomas Dunn English. 
George F. Parsons. 
Col. Thomas W. Knox. 
Rev. Dr. John R. Paxton. 
Rev. Dr. James McCosh- 
Prof. S. M. Stevens. 
Prof. J. H. Comstock. 
James Parton. 
Rev. Dr. H. M. Field. 
Harold Frederic. 



Post Office Money Order, Bank Check or Draft, or an Express Money Order. 
le Copy and Illustrated Calendar Announcement. 

BONNER'S SONS, 195 William Street, New York City. 




Wheeling is Belter llian Walking. 

Victor Bicycles 

Are Better than Any Others. 
Catalogue Free. 

Overman Wheel Co., Makers. 

BOSTON, MASS. 



ArUCUlCT WHOHASTHE 
UnClVII O I i Ph.D.. and 



riTLKOF 
I ■ Ph.D.. and is assistant to 
one of the moxt celebrated Professor* of the 
(-ermiui Universities, is a skillful analyst and ra- 
pid independent worker, with the best references, de- 
sires a position either for practical work or as instruct- 
or. Address E. F., care of Scientific American, 
New York. 



2 to 40H.P. 



The MOTOR of 19th CENTURY. 

Can be used Any Place, to do Any 
^\\ Work, and by Any One. No Boiler! 
VV, No Fire! No Steam! No Ashes! 
No Gauges! No Engineer! A per- 
fectly safe Motor for all places and 
purposes. Cost of operation about one 
cent an hour to each indicated horse 
g- power. For circulars, etc., address 

Beo D o«y, Reliability, Charter Gas Engine Co. 

Simplicity, Safety. P. O. Box 148, Sterling, III, 





POP SAFETY VALVE 

JflttjLWATER RELIEF VALVE 

^olflMPROVED STEAM GAGE 

STEAM ENGINE INDIOATOK 

Single Jiell Chime Whistle, and all Instruments 
used in connection with Steam, Air and Water. 

Sole Agents for Clark's Linen Fire Hose. i 

NEW YORK. LONDON. i 

CROSBY STEAM GAGE k 7AL7E CO, RARLS: '< 



November 23, 1889. 



95 MILK ST., BOSTON, MASS. 




The Largest Passenger and Freight Elevator Works in the World 




Otis Brothers & Co., 38 Park Row, New York 



JL C^lkl^C S 0FT *"° STRONG. ROUGHS 

■^VW I INUO FINISHED PULLEYS—GEARING 

'PATTERNS TOORDEa.AUENTOWN FOUNDRY IMACHlNEg 

3!! 8* WALNUT I-ALLENTOWN, PA. 



If you are a 

CARPENTER, 

PATTERNMAKER, 

MIL, L, WRIGHT, 

CA BIN ETMA KER, 
and want First-Class 



Send 8 cents in stamps for our Woodworkers' Tool Cata- 
logue No. 12, 200 pat-'es, 700 illustrations. The most com- 
plete catalogue of these goods ever issued. 
CHAS. A. STRELINCER & CO., Detroit, Mich. 



1 IPS. Tri EONLYPBACf/CAU 

RITCR 

Catalogue tree. Address Typewriter Department, 
POPE MFG. CO., Makers of Columbia Cycles, 

Boston, New York, Chicago. 




Thj kodak CAMERA 

Makes MM) Instantnneous 

Pictures by simply pressing a 

button. Anybody can use it who 

can wind a watch. No focusing. 

No tripod. Rapid Rectilinear 

Lens Photographs 

moving objects. Can 

be used indoors. 




Division ol Labor 

—Operator can finish 
his own pictures, or 
send them to the fac- 
tory to be finished. 

Morocco covered Ca- 
mera, in handsome 
sole-leather case, 
loaded forlOO pictures, 
For full description of "Kodak" see Sci. Am., Sept. 15, '88. 
Price, S.'O.OO. Reloading, $2.00. 

The Eastman Dry Plate & Film Co. 

Rochester, N. Y. 115 Oxford St., London. 

Send for copy of Kodak Primer with Kodak PJwtograph. 
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This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in- 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish- 
ed by it or its licensees responsible for such 
unlawful use, and all the consequenceb 
thereof, and liable to suit therefor. 



THE GREAT IMPROVEMENT IN 

ROOFING. 

We are now ready to supply the product of en- 
tirely new machinery and processes just completed, 
by aid of which we not only have greatly im- 
proved the strength and durability of our well- 
known ASBESTOS KOOFIKG, but have also 
secured a degree of uniformity never before at- 
tained in any similar fabric. We offer this as the 
perfected form of the portable Roofing which we 
have manufactured with continued improvements 
during the past thirty years, and as the most de- 
sirable Rooting for general purposes. 

The important features of our recent improve- 
ments, for which patents have been allowed and 
others applied for in this Country and in Europe, 
are described in our new circular, which, with 
samples, will be sent free by mail. 

Our Asbestos Roofing is now in use upon Fac- 
tories, P'oundries, Cotton Gins. Chemical Works, 
Railroad Bridges, Cars, Steamboat Decks, etc., in 
all parts of the world. 

It is supplied ready for use, in rolls containing 
200 square feet, and weighs, with Asbestos Roof 
Coating, ready for shipment, about 85 pounds to 
100 square feet. 

It is adapted for steep or flat roofs in all climates, 
and can be readily applied by unskilled workmen. 

\S^~ There are inferior imitations of our AsbesLos 
Roofing. Purchasers are cautioned. 

Exclusive sale of our Improved Asbestos 
Roofing will be given to reliable dealers in im- 
portant towns where we have not already made 
arrangements. 

H. W.JOHNS MANUFACTURING CO. 

SOLE MANUFACTURERS OF 

H. W. Johns' Fire and Water Proof Asbestos 

Sheathing, Iluilding Felt, etc. Asbestos 

Boiler Coverings, Steam Packings, 

Fire-Proof Paints, etc. 

Samples and Descriptive Price List Free by Mail. 

87 Maiden Lane, New York. 

CHICAGO. PHILADELPHIA. BOSTON. 



(1£ 




AND FINE GRAY IRON ALSO STEEL 
!* 7 CASTINGS FROM SPECIAL RN j 
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NEW ERA 

Railroad Builder, 
Wagon Road Grader, 
Wagon Loader, and 

Ditching Machine. 
It will place in an em- 
bankment 1000 cubic 
yards of earth in 10 
hours at a cost of 
l^to2Mcperyd, 
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PATENT 

JACKET KETTLES, 

Plain or Porcelain Lined. Tested to 100 lb. 
pressure. Send for Lists. 

BARROWS-SAVERY CO., Limited. 
S. Front & Reed Streets, Philadelphia. Pa, 
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